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METHODS AND COMPOSITIONS FOR MODULATING THE 
INTERACTION BETWEEN ADIPONECTIN AND ITS RECEPTOR 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to the fields of medicine and molecular biology. In 
particular, the invention relates to the modulation of ligand/receptor interactions in the 
context of treating diseases and conditions such as obesity, anorexia nervosa, type I and . 
type II diabetes, coronary artery disease and atherosclerosis. 

Related Art 

The connection between obesity and the development of several diseases, 
including type II diabetes, dyslipidemia and arteriosclerosis, is well established. In the 
past, the adipose tissue was largely viewed as a depot for lipid. Recent observations, 
however, revealed that adipocytes produce and secrete several bioactive substances such 
as TNFa, leptin, resistin, plasminogen-activator-protein I, and adiponectin. The adipose 
tissue is therefore not only the major storage depot for triglycerides, but also an active 
endocrine organ which senses metabolic signals and secrets hormones that affect whole 
body energy homeostasis. 

Adiponectin (also known as adipocyte complement-related protein (30kDa) 
(Acrp30), AdipoQ, apMl, and gelatin-binding protein 28 (GBP28)) is a secreted protein 
of 30kD which is produced in adipose tissue. Adiponectin is highly conserved between 
species. Adiponectin contains a signal sequence, a collagen like domain and a globular 
domain which was shown to be structurally very similar to the TNF family of proteins. 
The overall topology of adiponectin bears a close resemblance to the structure of the 
complement-related protein, Clq. (Berg et al., Trends Endocrinol Metab. 13(2):84-9. 
(2002)). 

Adiponectin forms tightly associated trimers through its globular domain. Higher 
oligomers are formed through interactions between collagenous triple helices of the 
adiponectin trimer, resulting in higher order complexes that are found circulating in the 
plasma. (Berg et al., Trends Endocrinol Metab. 13(2):84-9. (2002)). 
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Mouse studies have demonstrated that the serum adiponectin levels in type II 
diabetes mouse models are strongly reduced compared to wild-type mice, thereby 
providing a link between type II diabetes and adiponectin levels in the serum. The results 
of these studies were corroborated by human and monkey epidemiological studies which 
showed that adiponectin levels are significantly lower in obese than in lean subjects. 
Furthermore, diabetic patients were found to have strongly reduced adiponectin levels 
compared to non-diabetic patients. The levels of adiponectin were shown to be 
particularly low in diabetic patients who suffer from coronary artery disease (CAD). 
These serological studies provide a clear link between the adiponectin levels in the serum 
and the development of type II diabetes and CAD. 

Another correlation between low levels of adiponectin and development of type II 
diabetes was observed in rhesus monkeys which are predisposed to develop insulin 
resistance. It has been observed that the onset of insulin resistance - a hallmark of type II 
diabetes — is accompanied by reduced adiponectin levels in the serum. In addition, lean 
animals with low adiponectin levels showed a much higher degree of insulin resistance 
than obese animals with high levels of adiponectin. Thus, adiponectin levels rather than 
leanness are critical for the development of insulin resistance. Adiponectin therefore 
appears to have a critical role in the development of insulin resistance and type II 
diabetes. 

The importance of adiponectin levels is further emphasized by the observation that 
thiazolidineduiones (TZDs), which have been shown to improve blood glucose levels in 
several genetic models of obesity, lead to a marked increase in the adiponectin levels in 
the serum. 

Taken together, these pharmacological and serological data establish a clear link 
between adiponectin levels in the serum and insulin sensitivity and therefore indicate that 
the reduced levels of adiponectin found in type II diabetic patients may, at least in part, be 
responsible for the observed insulin resistance in these subjects. 

[0009] In addition, recent studies have shown that chronic renal failure, type 1 
diabetes and anorexia nervosa are associated with increased adiponectin plasma level and 
reduced nonoxidative glucose metabolism (Diez et al., 2003 Eur. J. Endocrinol., 148(3), 
293-300). 
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To further understand the key role played by adiponectin in the development of 
diabetes, several groups have performed in vitro and in vivo studies with different type I 
and type II mouse models as well as obese wild-type mice. 

Injection of recombinant adiponectin in wild-type mice on a high fat diet was 
shown to substantially improve blood glucose and free fatty acid levels in the serum. 
Moreover, a significant weight reduction was observed in severely obese mice when 
administered the globular part of adiponectin over two weeks. Furthermore, the globular 
part of adiponectin was shown to cause an acute increase of (3-oxidation in isolated 
muscles. Similarly, a clear transient improvement of blood glucose levels was achieved 
by a single administration of adiponectin to ob/ob (type II diabetes) or NOD mice (type I 
diabetes). The fact that adiponectin can improve blood glucose levels in both types of 
diabetes, clearly establishes the insulin sensitizing function of adiponectin. Further, in 
vitro studies on isolated hepatocytes have demonstrated that adiponectin leads to an 
improved insulin response. Sub-physiological levels of insulin were shown to be 
sufficient to shut down hepatic glucose production in the presence of adiponectin. 

Besides its insulin sensitizing action on primary hepatocytes, adiponectin has been 
shown to increase free fatty acid oxidation in differentiated muscle cells and isolated 
muscles. Furthermore, adiponectin was shown to cause an increased expression of 
molecules involved in fatty acid transport, combustion and energy dissipation such as 
CD36, acyl-CoA oxidase (ACO) and uncoupling protein 2 (UCP2). This modulation, in 
turn, was shown to cause decreased tissue triglycerides content in skeletal muscles. 

A recent study showed that adiponectin activates AMP-activated protein kinase 
(AMPK). (Yamauchi et al. 2002, Nat Med, 8(1 1): 1288-95) In parallel with the activation 
of AMPK, adiponectin was shown to stimulate phosphorylation of acetyl coenzyme A 
carboxylase (ACC), fatty acid oxidation, glucose uptake and lactate production in 
myocytes, phosphorylation of ACC and reduction of molecules involved in 
gluconeogenesis in the liver, and reduction of glucose levels in vivo (Yamauchi et al. 
2002, Nat. Med, 8(1 1): 1288-95). Finally, adiponectin knock-out mice have been shown to 
develop diet induced insulin resistance (Maeda et al., 2002, Nat med., 8(7):731-7). 

In summary, epidemiological studies, various experiments with diabetes mouse 
models and the features observed in adiponectin knock-out mice, strongly suggest an 
important role for adiponectin as a regulator of body energy homeostasis. Therefore, 
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reduced adiponectin levels in the serum may be causally linked with the development of 
insulin resistance observed in type II diabetes. 

Besides its clear effects on the regulation glucose and fatty acid metabolism, 
several reports suggest a role for adiponectin in the development of coronary artery 
diseases (CAD) (Matsuda et al., 2002, J Biol Chem. 4;277(40):37487-91; ). This role is 
believed to be at least partly mediated by adiponectin's action on macrophages and 
endothelial cells. The observation that decreased adiponectin levels are associated with a 
higher prevalence of CAD suggested a role for adiponectin in the prevention of 
arteriosclerosis. Along these lines, several groups have investigated the in vitro action of 
adiponectin on several cell types known to be involved in the development of CAD. 

First, adiponectin was shown to have an effect on monocyte adhesion to 
endothelium, myeloid differentiation and macrophage cytokine production and 
phagocytosis. The reduced adhesion of monocytes to the endothelium can at least partly 
be attributed to adiponectin's ability to suppress TNFa-induced vascular cell adhesion 
molecule I (VCAM-I), endothelial leukocyte adhesion molecule- 1 (E-selectin), and 
intracellular adhesion molecule I (ICAM-1) on human aortic endothelial cells. 

Furthermore, adiponectin was shown to decrease lipid accumulation in human 
monocyte-derived macrophages and to suppress macrophage-to-foam cell transformation. 

The effects of adiponectin are related to atherosclerotic plaque formation. The in 
vitro data suggest an anti-arterogenic property of adiponectin. Hypoadiponectinemia, 
therefore, might be associated with a higher incidence of vascular diseases. 

Moreover, adiponectin's effect on neointimal thickening after artery injury, a 
hallmark of arteriosclerosis, has been studied in vivo. In one study, adiponectin-deficient 
mice were compared to wild-type mice. Adiponectin-deficient mice showed severe 
neointimal thickening and increase proliferation of vascular smooth muscle cells in 
mechanically injured arteries, suggesting that adiponectin prevents this effect under 
normal circumstances. This conclusion is further corroborated by the observation that 
neointimal thickening in the surgical model was strongly reduced by the administration of 
a recombinant adenovirus expressing adiponectin (Matsuda et al, 2002, J Biol Chem. 
4;277(40):37487-91). 

Further studies on cultivated smooth muscle cells revealed that adiponectin 
inhibited DNA synthesis induced by growth factors such as PDGF, HB-EGF, bEGF and 
EGF, and cell proliferation and migration induced by HB-EGF. Finally, over-expression 
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of the globular domain of adiponectin in an apoE-deficient background (an established 
mouse model for the development of arteriosclerosis) showed a clear improvement of 
arteriosclerosis (Yamauchi et al., J. Biol. Chem. 278:2461-2468 (2003)). The in vivo 
results further indicate a protective role of adiponectin against the development of CAD. 

In summary, several serological studies and in vivo and in vitro studies highlight 
adiponectin f s important role as a regulator of lipid metabolism and insulin sensitivity as 
well as an anti-artherogenic factor. 

Heretofore, very little has been known about the signaling mechanisms which are 
responsible for the actions of adiponectin. Accordingly, in order to effectively treat 
diseases and conditions associated with a deficiency or over-abundance of adiponectin, 
there is a need in the art for methods and compositions that modulate or mimic the actions 
of adiponectin. 



SUMMARY OF THE INVENTION 

The present invention satisfies the aforementioned need in the art. The invention 
provides methods for identifying agents that modulate or mimic the actions of 
adiponectin. The invention is based on the surprising discovery that T-cadherin is a 
receptor for adiponectin. Therefore, the invention provides methods and agents that 
modulate or mimic the interaction between adiponectin and T-cadherin. The invention 
also provides isolated adiponectin-T-cadherin complexes and methods for identifying 
polypeptides that interact with adiponectin. 

T-cadherin (also known as truncated or H cadherin, or cadherin 13) is a member of 
the cadherin superfamily (Angst, B.D. et al., J. Cell Sci. 114:629-641 (2001)). T- 
cadherin is a GPI-anchored protein that is believed to be involved in cell signaling (Doyle 
et al., J. Biol. Chem. 273:6937-6943 (1998), Philippova et al., FEBS Lett. 429:207-210 
(1998)). Thus, it is likely that at least certain actions of adiponectin are mediated through 
its interaction with T-cadherin. By modulating the interaction between adiponectin and 
T-cadherin, or by providing agents that mimic an action of adiponectin, the cellular and 
physiological actions of adiponectin can be deliberately controlled in the context of 
treating diseases and conditions that are characterized by a deficiency or overabundance 
of adiponectin. Such modulation can be achieved, for example, by blocking the 
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interaction between adiponectin and T-cadherin, by enhancing the interaction between 
adiponectin and T-cadherin, and by providing agents that mimic the action of adiponectin. 

Agents that mimic an activity of adiponectin are useful, e.g., in the treatment of 
diseases and conditions that are associated with a deficiency of adiponectin. Such agents 
can be administered to patients afflicted with diseases and conditions such as, e.g., 
obesity, type I and type II diabetes, coronary artery disease, anorexia nervosa and 
atherosclerosis in order to alleviate or treat such diseases and conditions. 

In view of the finding that T-cadherin is a receptor for adiponectin, it follows that 
molecules and compositions that interact with T-cadherin are likely candidates for agents 
that mimic an activity of adiponectin. In certain aspects of the invention, therefore, 
methods are provided for determining whether agents, e.g., agents that interact with T- 
cadherin, mimic an activity of adiponectin. 

According to one aspect of the invention, methods are provided for determining 
whether an agent mimics an activity of adiponectin. For example, the invention includes 
methods for screening multiple agents, such as antibodies and other molecules or 
compounds, for the ability to mimic an action of adiponectin. The methods according to 
this aspect of the invention, in certain embodiments, may comprise: (a) obtaining a test 
agent (such as, e.g., an antibody) that interacts with T-cadherin; (b) administering the test 
agent to a first animal; (c) measuring a physiological parameter in the first animal after 
administration of the agent; (d) measuring the physiological parameter in one or more 
control subjects; and (e) comparing the physiological parameter in the first animal after 
administration of the agent to the physiological parameter in one or more control subjects. 

The physiological parameter can be any parameter that is known to be altered 
(e.g., increased or decreased) following the administration of adiponectin to an animal. 
Such parameters are known in the art. Exemplary parameters are described elsewhere 
herein. An agent is identified as one that mimics an action of adiponectin if the 
physiological parameter measured in the first animal after administration of the agent is 
altered (e.g., higher or lower, depending on the physiological parameter measured) as 
compared to the physiological parameter measured in one or more of the control subjects. 

The methods according to this aspect of the invention also comprise: (a) obtaining 
an agent (such as, e.g., an antibody) that interacts with T-cadherin; (b) contacting a first 
cell with the agent; (c) measuring a cellular parameter in the first cell after contacting the 
first cell with the agent; (d) measuring the cellular parameter in one or more control cells; 
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and (e) comparing the cellular parameter in the first cell after contacting the first cell with 
the agent to the cellular parameter in one or more of the control cells. The cellular 
parameter can be any parameter that is known to be altered (e.g., increased or decreased) 
following contacting a cell with adiponectin. Such parameters are known in the art. An 
agent is identified as one that mimics an action of adiponectin if the cellular parameter 
measured in the first cell after contacting the first cell with the agent is altered (e.g., 
higher or lower, depending on the cellular parameter measured) as compared to the 
cellular parameter measured in one or more of the control cells. 

In other aspects, the invention provides methods for detennining whether a test 
agent mimics an action of adiponectin. Such methods may comprise: (a) contacting a first 
cell with a test agent, wherein the first cell expresses T-cadherin; (b) contacting a second 
cell with the test agent, wherein the second cell does not express T-cadherin; (c) 
measuring a cellular parameter in the first and second cells after contacting the first and 
second cells with the test agent; and (d) comparing the cellular parameter in the first cell 
to the cellular parameter in the second cell after contacting the first and second cells with 
the test agent. A difference (e.g., an increase or decrease, depending on the cellular 
parameter measured) in the cellular parameter in the first cell as compared to the cellular 
parameter in the second cell, after contacting the first and second cells with the test agent, 
will identify the test agent as one that mimics an action of adiponectin. 

According to another aspect of the invention, methods are provided for 
determining whether a test agent inhibits or enhances the interaction between adiponectin 
and T-cadherin. The methods according to this aspect of the invention comprise any 
known assay that enables one to measure the interaction between two agents, such as, e.g., 
assays that measure protein-protein interactions. Many such methods are known in the art 
and can be adapted to measure the interactions between adiponectin and T-cadherin. 
(Comb. Chem. High Throughput Screen. 1998 Dec; 1(4):171-183. Review). 

In one exemplary embodiment according to this aspect of the invention, methods 
are provided comprising: (a) providing a test mixture comprising: (i) adiponectin or a 
fragment thereof and (ii) T-cadherin or a fragment thereof, one of them being fused to a 
detectable marker or enzyme and the other being immobilized on a suitable carrier, and 
(iii) a test agent; (b) providing a control mixture comprising: (i) adiponectin or a fragment 
thereof and (ii) T-cadherin or a fragment thereof, one of them being fused to a detectable 
marker or enzyme and the other being immobilized on a suitable carrier; (c) removing 
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unbound adiponectin and T-cadherin from the test mixture and from the control mixture; 
and (d) measuring the signal produced by the marker or enzyme in the test mixture and in 
the control mixture. 

In another exemplary embodiment, method are provided comprising: (a) providing 
a test mixture comprising: (i) adiponectin or a fragment thereof and (ii) T-cadherin or a 
fragment thereof, one of them being fused to a detectable marker or enzyme and the other 
being expressed on the surface of a cell, and (iii) a test agent; (b) providing a control 
mixture comprising: (i) adiponectin or a fragment thereof and (ii) T-cadherin or a 
fragment thereof, one of them being fused to a detectable marker or enzyme and the other 
being expressed on the surface of a cell; (c) removing unbound adiponectin and T- 
cadherin from the test mixture and from the control mixture; and (d) measuring the signal 
produced by the marker or enzyme in the test mixture and in the control mixture. 

In either of the aforementioned exemplary embodiments, a decrease in the signal 
produced by the marker or enzyme in the test mixture as compared to the signal produced 
by the marker or enzyme in the control mixture indicates the ability of the test agent to 
inhibit the interaction between adiponectin and T-cadherin. Alternatively, an increase in 
the signal produced by the marker or enzyme in the test mixture as compared to the signal 
produced by the marker or enzyme in the control mixture indicates the ability of the test 
agent to enhance the interaction between adiponectin and T-cadherin. 

According to another aspect of the invention, methods are provided for identifying 
a polypeptide that interacts with adiponectin. For example, the invention includes 
methods for screening libraries (e.g., genomic DNA libraries or cDNA libraries, etc.) for 
clones that express a polypeptide that interacts with adiponectin. In certain embodiments 
according to this aspect of the invention, methods are provided comprising: (a) obtaining 
a population of cells, wherein the population comprises two or more cells that express 
different candidate polypeptides on their respective surfaces; (b) contacting the population 
of cells with a bait polypeptide. The bait polypeptide can be, e.g., adiponectin, a fragment 
of adiponectin, adiponectin fused to a detectable marker or enzyme, or a fragment of 
adiponectin fused to a detectable marker or enzyme. The methods further comprise: (c) 
separating cells which have the bait polypeptide bound to them from cells that do not have 
the bait polypeptide bound to them; and (d) identifying the candidate polypeptide that is 
expressed on the surface of the cells which have the bait polypeptide bound to them. In 
certain embodiments, the candidate polypeptide that is expressed on the surface of the 
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cells which have the bait polypeptide bound to them, will be a polypeptide that is 
expressed from an expression vector (e.g., an expression vector from a library), in the 
cells. Thus, its identity can easily be determined by cloning the nucleotide sequence 
included within the expression vector. 

The invention also includes isolated receptor-ligand complexes comprising: (a) 
adiponectin or a fragment or variant thereof; and (b) T-cadherin or a fragment or variant 
thereof. For example, the invention includes isolated adiponectin-T-cadherin complexes, 
wherein adiponectin or a fragment or variant thereof is physically attached to or in contact 
with T-cadherin a fragment or variant thereof. 

Also included within the invention are methods for producing a pharmaceutical 
composition useful for treating a disease or condition related to a deficiency or over- 
abundance of adiponectin such as, e.g., obesity, anorexia nervosa, coronary artery disease, 
type I and type II diabetes, etc. The methods according to this aspect of the invention 
comprise: (a) obtaining an agent or substance that mimics an action of adiponectin, or that 
inhibits or enhances the interaction between adiponectin and T-cadherin; and (b) mixing 
the molecule or substance with a pharmaceutically acceptable carrier or excipient. The 
molecule or substance may be obtained using any of the methods of the invention. 

The invention also includes methods for treating or preventing a disease or 
condition related to a deficiency or over-abundance of adiponectin such as, e.g., obesity, 
anorexia nervosa, coronary artery disease, type I and type II diabetes, etc. The methods 
according to this aspect of the invention comprise administering to a subject a 
therapeutically effective amount of an agent or substance that mimics an action of 
adiponectin, or that inhibits or enhances the interaction between adiponectin and T- 
cadherin. The agent or substance may be obtained using any of the methods of the 
invention. 

Also provided are antibodies and other agents that are specifically reactive against 
the receptor-ligand complex (e.g., a receptor-ligand complex (e.g., a T-cadherin- 
adiponectin complex)) of the invention or against T-cadherin. 

The invention further provides a use of a receptor-ligand complex of the invention 
for the preparation of a medicament for treating and/or preventing diseases or conditions 
including, preferably selected from, hypoadiponectinemia, obesity, anorexia nervosa, 
coronary artery disease, type I diabetes, type II diabetes, and atherosclerosis. 
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Also included in the invention are nucleic acid vectors comprising the receptor- 
ligand complex of the invention, as well as host cells comprising the vectors or nucleic 
acids, and transgenic, knockout or genetically modified animals (other than humans, in 
particular mice), comprising manipulated nucleic acids of the invention or lacking the 
endogenous sequence. 

In a further aspect, a kit comprising a receptor-ligand complex of the invention is 
provided. 

The invention further provides a method of diagnosing or prognosing diseases or 
conditions such as, e.g., hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. Such methods comprise: (i) 
obtaining a sample from an individual; (ii) analyzing said sample for the presence of a 
receptor-ligand complex of the invention (e.g., a T-cadherin-adiponectin complex); and 
(iii) comparing the levels of receptor-ligand complex in the test sample to the level of said 
complex in healthy tissue; wherein as decrease in receptor-ligand complex concentration 
in the test sample compared to that of healthy tissue indicates that the individual is at risk 
for a disease such as hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. 

The invention also provides a kit suitable for use in the diagnostic or prognostic 
methods of the invention. Such kits comprise reagents useful for carrying out these 
methods, for example, antibodies from one or more species specific for the receptor- 
ligand complex (e.g., a receptor-ligand complex (e.g., a T-cadherin-adiponectin complex)) 
or for T-cadherin. Secondary antibodies that recognize either or both such primary anti- 
T-cadherin antibodies can also be included for the purpose of recognition and detection of 
primary antibody binding to a sample. Such secondary antibodies can be labeled for 
detection e.g. with fluorophores, enzymes, radioactive labels or otherwise. Other 
detection labels will be evident to those skilled in the art. Alternatively, the primary anti- 
T-cadherin antibodies can be labeled for direction detection. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 : Validation of adiponectin T-cadherin binding in transiently transfected 
cells. 293-EBNA cells were transfected with pGF-T-cadherin. Two days after transfection 
the cells were stained either with Acrp30-FLAG-C, followed by incubation with mouse 
anti-FLAG, and Cy5-coupled anti mouse antibodies or with secondary reagents only. The 
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cells were then analyzed by flow cytometry. Bait binding (Cy5 fluorescence) is shown on 
the Y-axis, whereas GFP expression is shown on the X-axis. In the sample which was 
stained with Acrp30-FLAG-C, only the GFP positive population is shifted, whereas no 
shift was observed in the sample stained with the secondary reagents only. These data 
show that adiponectin is specifically interacting with T-cadherin. 

Figure 2: Determination of the Kd of the adiponectin T-cadherin interaction. 293- 
EBNA cells were transfected with pGF-T-cadherin. After two days the cells were 
harvested and stained with decreasing amounts of Acrp30-FLAG-C (50, 25, 12.5, 6.3, 3.1, 
1.6, 0.8, 0.4 and 0 jig/ml) as described in example 6. To evaluate the dissociation 
constant, the geometric mean fluorescence (GMF1) of the GFP positive population was 
determined using FACS Winmdi software. The GMF1 was then normalized as follows: 
(GMFL of the sample minus GMF1 of samples stained with secondary reagents only) 
divided by maximal GMFL. The protein concentration is shown on the X axis and the 
normalised GMFL is shown on the Y axis. The Kd was determined by division of the 
concentration required for half maximal binding (2.2 jug/ml) by the molecular weight of 
the protein (26546 g/mol). The Kd was determined as being 83 nM. 

Figure 3: An anti T-cadherin antibody reduces blood glucose levels. Male FVB 
mice were starved for 2 h and injected with PBS, 100 jug rabbit gamma globulin or 100 
\xg rabbit anti T-cadherin antibody (Santa Cruz, sc-7940). The blood glucose levels were 
measured with a trinder assay at the indicated time points and all values were normalized 
to the baseline glucose levels (glucose levels before the injection = Oh). During the whole 
experiment the animals were not allowed access to food. Error bars represent the standard 
error of the means of 5 animals. 

DETAILED DESCRIPTION OF THE INVENTION 
DEFINITIONS 

As used herein, the term "T-cadherin" refers to any cadherin including T-cadherin 
(truncated), H cadherin (heart), cadherin 13, the mature 105 kDa T-cadherin, the partially 
processed 130 kDa precursor of T-cadherin, or to any protein that is encoded by any of 
the nucleotide sequences selected from the sequences set forth in SEQ ID NO:21, SEQ ID 
NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO:33 
to SEQ ID NO:47, SEQ ID NO:49, SEQ ID NO:51, and SEQ ID NO:53, or to sequences 
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with at least 80% identity, preferably with at least 90% identity, more preferably with at 
least 95% identity, even more preferably with at least 98% identity, most preferably with 
at least 99% identity to any of the above mentioned sequences, or to fragments thereof. 
The terms "T-cadherin", "H-Cadherin", and "Cadherin 13", as used herein, may be used 
interchangeably. 

As used herein, an agent that "mimics an action of adiponectin" or that is "capable 
of mimicking an action of adiponectin" refers to any substance, molecule or compound, 
including antibodies, that may act in the same, similar or functionally the same way as 
adiponectin. (see Yamauchi et al. 2002, Nat. Med, 8(11): 1288-95). 

An agent that mimics an action of adiponectin may, for example, regulate energy 
homeostastis and glucose and lipid metabolism, may stimulate phosphorylation and 
activation of AMPK (5' : AMP-activated protein kinase) and of ACC (acety coenzyme A 
carboxylase), fatty-acid oxidation, glucose uptake and lactate production in myocytes, and 
reduction of molecules involved in gluconeogenesis, and may stimulate reduction of 
blood glucose concentration, blood free fatty acid concentration, blood triglyceride 
concentration, or may reduced neointimal thickening after artery injury. 

As used herein, the phrase "response that corresponds to a response caused by an 
action of adiponectin", or the term "adiponectin-like response" refers to a response of e.g. 
an animal, a cell, a tissue, or a sample, that is the same, similar, or functionally the same 
response as a response of said cell, tissue or sample that is caused by adiponectin. For 
example, a response caused by an antibody or other agent of the invention may be the 
same, similar, or functionally the same response as the response caused by adiponectin 
(see Yamauchi et al. 2002, Nat. Med, 8(1 l):1288-95), such as the stimulation of the" 
phosphorylation and activation of AMPK (5'-AMP-activated protein kinase) and of ACC 
(acety coenzyme A carboxylase), fatty-acid oxidation, glucose uptake and lactate 
production in myocytes, and reduction of molecules involved in gluconeogenesis, and the 
stimulation of the reduction of blood glucose concentration, blood free fatty acid 
concentration, blood triglyceride concentration, or may reduced neointimal thickening 
after artery injury. 

As used herein, the expression, "methods for determining whether an agent 
(molecule, compound, antibody, polypeptide, etc.) mimics an activity of adiponectin" is 
equivalent to the expressions "methods for identifying agents that mimic an activity of 
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adiponectin," "methods for screening agents that mimic an activity of adiponectin," 
"methods for identifying agents with adiponectin-like activity," and the like. 

As used herein, the term "purified," used in reference to a given agent, means that 
the concentration of the agent being purified has been increased relative to substances 
associated with it in its natural environment. Naturally associated substances include 
polypeptides, nucleic acids, lipids and sugars but generally do not include water, buffers, 
and reagents added to maintain the integrity or to facilitate the purification of the 
molecule. For example, even if mRNA is diluted with an aqueous solvent during oligo dT 
column chromatography, mRNA molecules are purified by this chromatography if 
naturally associated nucleic acids and other biological molecules do not bind to the 
column and are separated from the subject mRNA molecules. 

As used herein, the term "isolated" used in reference to an agent means that the 
agent has been removed from its native environment. For example, a polynucleotide or a 
polypeptide naturally present in a living animal is not "isolated," but the same 
polynucleotide or polypeptide separated from the coexisting materials of its natural state 
is "isolated." Further, recombinant DNA molecules contained in a vector are considered 
isolated for the purposes of the present invention. Isolated RNA molecules include in 
vivo or in vitro RNA replication products of DNA and RNA molecules. Isolated nucleic 
acid molecules further include synthetically produced molecules. Additionally, vector 
molecules contained in recombinant host cells are also isolated. Thus, not all "isolated" 
agents need to be "purified." 

As used herein, the term "individual" refers to multicellular organisms and 
includes both plants and animals. Preferred multicellular organisms are animals, more 
preferred are vertebrates, even more preferred are mammals, and most preferred are 
humans. 

As used herein, the term "vector" refers to a polynucleotide construct, typically a 
plasmid or a virus, used to transmit genetic material to a host cell. Preferably, the term 
"vector" as used herein refers to a molecule such as a plasmid, and even more preferably 
to a circular plasmid. A vector as used herein may be composed of either DNA or RNA. 
Preferably, a vector as used herein is composed of DNA. 

As used herein, a nucleic acid, or fragment thereof, that hybridizes with other 
nucleic acids (e.g., a nucleic acid encoding T-cadherin, adiponectin, or the receptor-ligand 
complex of the invention), for example, one of the nucleic acids having a sequence of 
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SEQ ID NO: 6, SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ 
ID NO:29> SEQ ID NO:31, SEQ ID NO:33 to SEQ ID NO:47, SEQ ID NO:49, SEQ ID 
NO:51, or SEQ ID NO:53, indicates a nucleic acid sequence that hybridizes under 
stringent conditions with a counterpart of a nucleic acid having the features of a 
nucleotide sequence with at least 80% identity to any of the above sequences; a nucleic 
acid that hybridizes to one of the above mentioned nucleotide sequences; a nucleotide 
sequence complementary to any of the above mentioned nucleotide sequences; or a 
fragment of any of the above mentioned nucleotide sequences, that hybridizes to one of 
the above mentioned nucleotide sequences. For example, hybridizing may be performed 
at 68°C in 2x SSC or according to the protocol of the dioxygenine-labeling-kits of the 
Boehringer (Mannheim) company. A further example of stringent hybridizing conditions 
is, for example, the incubation at 65°C overnight in 7% SDS, 1% BSA, ImM EDTA, 250 
mM sodium phosphate buffer (pH 7.2) and subsequent washing at 65°C with 2x SSC; 
0.1% SDS. 

The term "percent identity 11 as known to the skilled artisan and used herein 
indicates the degree of relatedness among 2 or more nucleic acid molecules that is 
determined by agreement among the sequences. The percentage of "identity" is the result 
of the percentage of identical regions in 2 or more sequences while taking into 
consideration the gaps and other sequence peculiarities. 

The identity of related nucleic acid molecules can be determined with the 
assistance of known methods. In general, special computer programs are employed that 
use algorithms adapted to accommodate the specific needs of this task. Preferred methods 
for determining identity begin with the generation of the largest degree of identity among 
the sequences to be compared. Computer programs for determining the identity among 
two sequences comprise, but are not limited to, the GCG-program package, including 
GAP (Devereux et aL, Nucleic Acids Research 12 (12):387 (1984); Genetics Computer 
Group University of Wisconsin, Madison, (WI)); BLASTP, BLASTN, and FASTA 
(Altschul et aL, J. Molec. Biol 215:403/410 (1990)). The BLAST X program can be 
obtained from the National Center for Biotechnology Information (NCBI) and from other 
sources (BLAST handbook, Altschul et aL, NCB NLM NIH Bethesda, MD 20894). Also, 
the well-known Smith- Waterman algorithm can be used for determining identity. 
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Preferred parameters for sequence comparison comprise the following: 



Algorithm 


Needleman and Wunsch, J. Mol. Biol. 
48:443-453 (1970) 


Comparison matrix 


Matches = +10, mismatch 0 


Gap penalty: 


50 


Gap length penalty: 


3 



The gap program is also suited to be used with the above-mentioned parameters. 
The above-mentioned parameters are standard parameters (default) for nucleic acid 
comparisons. Further exemplary algorithms, gap opening penalties, gap extension 
penalties, comparison matrix, including those in the program handbook, Wisconsin- 
package, version 9, September 1997, can also be used. The selection depends on the 
comparison to be done and further, whether a comparison among sequence pairs, for 
which GAP or Best Fit is preferred, or whether a comparison among a sequence and a 
large sequence databank, for which FASTA or BLAST is preferred, is desired. 

The nucleic acid molecules according to the invention may be prepared 
synthetically by methods well-known to the skilled person, but also may be isolated from 
suitable DNA libraries and other publicly-available sources of nucleic acids and 
subsequently may optionally be mutated. The preparation of such libraries or mutations is 
well-known to the person skilled in the art. 

As used herein, a "fragment" of a reference polypeptide (e.g., a fragment of 
adiponectin or a fragment of T-cadherin) includes, e.g., a polypeptide having at least one 
less amino acid than the reference polypeptide. Fragments of a reference polypeptide can 
be obtained, e.g., by engineering a nucleic acid molecule to express a polypeptide having 
at least one less amino acid than the reference polypeptide. Alternatively, fragments of a 
reference polypeptide can be obtained by proteolytically cleaving the reference 
polypeptide or by artificially synthesizing a polypeptide has at least one less amino acid 
than the reference polypeptide. A "fragment" of a reference polypeptide may differ from 
the reference polypeptide by lacking one or more amino acids at one or both of its termini, 
or it may lack one or more internal (non-terminal) amino acids. Fragments and derivatives 
and variants of Adiponectin and T-cadherin, may contain minor modifications of the 
sequences of Adiponectin and T-cadherin which do not destroy its immunoreactivity. 
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Limited modification may be made without destroying the biological function of T- 
cadherin and Adiponectin, and only a portion of the entire primary structure may be 
required to effect activity. Such minor modifications may result in proteins which have 
substantially equivalent or enhanced function. Preferred fragments are fragments which 
are recognized by an antibody that is also capable of recognizing the full length 
Adiponectin or the full length T-cadherin. Exemplary fragments of Adiponectin may 
comprise, or alternatively essentially consist of, or alternatively consist of the globular 
domain or the collagen domain of Adiponectin. Exemplary fragments of T-cadherin may 
comprise, or alternatively essentially consist of, or alternatively consist of one or more of 
the five cadherin domains of T-cadherin (SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 
57, SEQ ID NO: 58, SEQ ID NO: 59), preferably the cadherin domain 1 of T-cadherin 
(SEQ ID NO: 55). 

As used herein, a "variant" of a polypeptide sequence is intended to include 
natural and man-made allelic polypeptide sequences possessing conservative or non- 
conservative amino acid substitutions, deletions or insertions. Also included are 
polypeptides containing one or more amino acid analogs, one or more non-classical amino 
acids, and/or one or more post-translational modifications. Non-classical amino acids 
include, but are not limited to, to the D-isomers of the common amino acids, 2,4- 
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2 amino butyric 
acid, g Abu, e Ahx, 6 amino hexanoic acid, Aib, 2 amino isobutyric acid, 3 amino 
propionic acid, ornithine, norleucine, norvaline, hydroxyproline, sarcosine, citrulline, 
homocitrulline, cysteic acid, t-butylglycine, t-butylalanine, phenylglycine, 
cyclohexylalanine, b-alanine, fluoro-amino acids, designer amino acids such as b-methyl 
amino acids, Ca-methyl amino acids, Na-methyl amino acids, and amino acid analogs in 
general. Furthermore, the amino acid can be D (dextrorotary) or L (levorotary). Post- 
translational modifications include, but are not limited to glycosylation, acetylation, 
phosphorylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to an antibody molecule or other cellular ligand, etc. Any of 
numerous chemical modifications may be carried out by known techniques, including but 
not limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH4; acetylation, formylation, oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. Variants also include polypeptides having 
N linked or O linked carbohydrate chains, chemical moieties, chemical modifications of 
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N linked or O linked carbohydrate chains, and addition or deletion of an N terminal 
methionine residue as a result of prokaryotic host cell expression. Variant polypeptides 
may also be modified with a detectable label, such as an enzymatic, fluorescent, isotopic 
or affinity label to allow for detection and isolation of the protein. 

When the terms "one," "a," or "an" are used in this disclosure, they mean "at least 
one" or "one or more," unless otherwise indicated. 

EMBODIMENTS OF THE INVENTION 

According to one aspect of the present invention, methods are provided for 
identifying agents that mimic an action of adiponectin. 

The invention includes methods for determining whether a test agent mimics an 
action of adiponectin, said method comprising: (a) obtaining a test agent; (b) 
administering the test agent to a first animal; (c) measuring a physiological parameter in 
the first animal after administration of the agent; and (d) comparing the physiological 
parameter in the first animal after administration of the agent to the physiological 
parameter in a control subject. 

The invention also includes methods for determining whether a test agent mimics 
an action of adiponectin, said method comprising: (a) obtaining a test agent; (b) 
contacting a first cell with the agent; (c) measuring a cellular parameter in the first cell 
after contacting the first cell with the agent; and (d) comparing the cellular parameter in 
the first cell after contacting the first cell with the agent to the cellular parameter in a 
control cell. 

As used herein, the expression "test agent" is intended to mean a molecule, 
compound or other substance that is tested for the ability to mimic an action of 
adiponectin. A test agent can be any compound, substance or composition. The test agent 
may be selected from the group consisting of peptides, peptide analogs, nucleic acids, 
nucleic acid analogs, hormones, antigens, synthetic or naturally occurring drugs, opiates, 
dopamine, PNAs, serotonin, catecholamines, thrombin, acetylcholone, prostaglandins, 
organic molecules, pheromones, adenosine, sucrose, glucose, lactose and galactose. 
Exemplary test agents include antibodies and non-protein compositions. In certain 
embodiments of the invention, the test agent interacts with T-cadherin or with fragments 
or derivatives of T-cadherin. 
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The agent that interacts with T-cadherin may be, e.g., a polypeptide or other small 
chemical compound that exhibits physical interaction with T-cadherin. Any known 
methods for assaying the physical interaction of two molecules with one another can be 
used to determine if an agent is one that interacts with T-cadherin. Methods for obtaining 
agents that interact with specific polypeptides are known in the art and include, e.g., 
screening libraries of agents for those that bind to the polypeptides of interest. 

The expression "agent that interacts with T-cadherin" is intended to mean an agent 
that interacts with wild-type full length T-cadherin or an agent that interacts with mutant 
or variant forms of T-cadherin including, but not limited to, fragments of T-cadherin, T- 
cadherin variants with one or more altered amino acid residues as compared to the wild- 
type molecule, T-cadherin variants having one or more post-translational modifications, 
and fusion proteins in which all or part of T-cadherin is fused to one or more additional 
polypeptides or fragments thereof. 

The agent that interacts with T-cadherin may be, e.g., an antibody. In certain 
embodiments, the antibody is a monoclonal antibody that interacts with T-cadherin. 

In certain aspects of the invention, the test agent is an agent that interacts with T- 
cadherin. The invention, in certain aspects, involves determining whether an agent that 
interacts with T-cadherin mimics an action of adiponectin. Thus, invention involves 
obtaining a test agent that interacts with T-cadherin. In order to obtain a test agent that 
interacts with T-cadherin, any method can be used that allows one to assess or monitor the 
interaction between two molecules or compounds. In certain instances, in order to obtain 
a test agent that interacts with T-cadherin, libraries of compounds or molecules are 
initially screened to identify those that interact with T-cadherin. Once identified, 
compounds or molecules from the library that interact with T-cadherin can be used in the 
methods of the invention to determine if such compounds or molecules mimic an action 
of adiponectin. 

In other aspects of the invention, the test agent that is tested for its ability to mimic 
an action of adiponectin does not necessarily interact with T-cadherin. Persons skilled in 
the art will appreciate the methods available for obtaining test agents for use with the 
invention. 

Once obtained, the test agent can be administered to a first animal. The agent may 
be administered by itself or in combination with other substances such as buffers, 
diluents, or pharmacologically-acceptable carriers. (Remington's Pharmaceutical 
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Sciences, Mack Publishing Co. (1990)). The agent can be administered by any known 
route of administration including, e.g., injection, administration through the skin, and oral 
administration. 

After the agent is administered to a first animal, a physiological parameter is 
measured in said first animal. The physiological parameter that is measured is any 
parameter that is influenced, e.g., increased, enhanced, stimulated, decreased, attenuated, 
suppressed, etc., by the administration of adiponectin. Such parameters are known in the 
art. Exemplary physiological parameters include but are not limited to, e.g., blood 
glucose concentration, blood free fatty acid concentration, blood triglyceride 
concentration, neointimal thickening and lesions associated with coronary artery disease 
(e.g., aortic valve lesions). Other physiological parameters include, e.g., fatty acid 
oxidation in muscle cells, hepatic glucose output, adiponectin concentration, weight gain, 
weight loss, and insulin response. Methods for measuring such physiological parameters 
are known in the art. (See, e.g., Berg et aL, Trends Endocrinol. & Metab. 13:84-89 
(2002); Fruebis et aL, Proc. Natl. Acad. Sci. USA 98:2005-2010 (2001)). 

The physiological parameter can be measured immediately after administration of 
the agent, or at any time following the administration. The physiological parameter can 
be measured multiple times following the administration, e.g., at regular time intervals. 

The methods according to this aspect of the invention may also comprise 
measuring the physiological parameter in one or more control subjects. The physiological 
parameter measured in the control subject can be compared to the physiological parameter 
measured in the first animal after administration of the agent. Preferred control subjects 
include: (i) the first animal prior to the administration of the agent; and (ii) a second 
animal to which the agent has not been administered. Thus, as used herein, the "control 
subject," in certain instances, may be the same animal as the animal to which the 
molecule is administered but at an earlier point in time, i.e., before the agent is 
administered. 

The methods of the invention also comprise comparing the physiological 
parameter in the first animal after administration of the agent to the physiological 
parameter in the control subject. A difference in the physiological parameter in the first 
animal after administration of the agent relative to the physiological parameter in the 
control subject will indicate whether the agent that interacts with T-cadherin mimics an 
action of adiponectin. 
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For instance, an agent will be identified as one that mimics an action of 
adiponectin if: (i) the physiological parameter that is measured is one that is known to 
increase upon the administration of adiponectin, and (ii) the physiological parameter in 
the first animal after administration of the agent is greater than the physiological 
parameter in the control subject. For example, if the physiological parameter that is 
measured is fatty acid oxidation in muscle cells, then an agent will be identified as one 
that mimics an action of adiponectin if the level of fatty acid oxidation in the first animal 
after administration of the agent is greater than the level of fatty acid oxidation in the 
control subject. 

An agent will also be identified as one that mimics an action of adiponectin if: (i) 
the physiological parameter that is measured is one that is known to decrease upon the 
administration of adiponectin, and (ii) the physiological parameter in the first animal after 
administration of the agent is less than the physiological parameter in the control subject. 
For example, if the physiological parameter that is measured is blood glucose 
concentration, blood free fatty acid concentration or blood triglyceride concentration, then 
an agent will be identified as one that mimics an action of adiponectin if the physiological 
parameter in the first animal after administration of the molecule is less than the 
physiological parameter in the control subject. 

The animals that are used in the methods of the invention, e.g., the first and the 
second animals, may be any animal for which a physiological parameter relating to an 
action of adiponectin can be measured following the administration of an agent. Preferred 
animals are vertebrates, including, e.g., mammals such as mice, rats, rabbits, pigs, cows, 
sheep and humans. In certain instances, the animal is a transgenic or mutant animal. The 
animal may, in certain instances, be a genetically modified animal that exhibits a higher 
or lower level of a physiological parameter as compared to a corresponding wild-type 
animal. Exemplary genetically modified animals that can be used in the context of the 
present invention include, e.g., ob/ob mice, NOD mice and ApoE-deficient mice. 

The invention also includes methods for determining whether a test agent mimics 
an action of adiponectin, said method comprising: (a) obtaining a test agent; (b) 
contacting a first cell with the agent; (c) measuring a cellular parameter in the first cell 
after contacting the first cell with the agent; and (d) comparing the cellular parameter in 
the first cell after contacting the first cell with the agent to the cellular parameter in a 
control cell. 
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The test agent may be, e.g., an agent that interacts with T-cadherin. The agent that 
interacts with T-cadherin may be, e.g., a polypeptide or other small chemical compound 
that exhibits physical interaction with T-cadherin. Any known methods for assaying the 
physical interaction of two molecules with one another can be used to determine if an 
agent is one that interacts with T-cadherin. Methods for obtaining molecules that interact 
with specific polypeptides are known in the art and include, e.g., screening libraries of 
agents for those that bind to the polypeptides of interest. 

The agent that interacts with T-cadherin may be, e.g., an antibody. In certain 
embodiments, the antibody is a monoclonal antibody that interacts with T-cadherin. 

Methods for generating antibodies, e.g., monoclonal antibodies, that interact with a 
particular protein or a fragment of the protein are well known in the art. For example, to 
generate monoclonal antibodies that recognize T-cadherin or a fragment thereof, animals, 
preferably mice or rats and more preferably mice with a humanized B cell repertoire can 
be injected with T-cadherin or a fragment of T-cadherin. The fragment of T-cadherin 
may be any portion of T-cadherin. A preferred fragment is one comprising the 
extracelluar part of T-cadherin. T-cadherin or a fragment of T-cadherin may be coupled 
to a carrier, preferably protein carrier, prior to injecting the animal. Alternatively, the 
animal may be injected with DNA encoding T-cadherin or a fragment thereof. The DNA 
molecule is preferably linked to a T helper cell epitope. Monoclonal antibodies are 
generated thereafter using standard methods (see e.g. Chapter 6, Antibodies A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, 1988). 

T-cadherin antibodies have been described, e.g., in Ivanov et al., Histochem. Cell. 
Biol. 115:231-242 (2001) and in U.S. Patent No. 5,863,804. 

Once obtained, the test agent is contacted with a first cell. For example, to contact 
an agent with the first cell, the agent can be added to a container that contains the first 
cell. In certain embodiments, the container is a test tube, petri dish, vial, bottle, or other 
similar vessel, and the first cell is within the container along with a suitable liquid or solid 
medium, the agent is contacted with the cell by, e.g., adding the molecule to the liquid or 
solid medium. Alternatively, the first cell can be added directly to the molecule or to a 
composition (e.g., a solution) comprising the molecule. 

After the agent is contacted with a first cell, a cellular parameter is measured in the 
cell. The cellular parameter that is measured is any parameter that is influenced, e.g., 
increased, enhanced, stimulated, decreased, attenuated, suppressed, etc., by adiponectin. 
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Exemplary cellular parameters include, e.g., fatty acid oxidation, glucose uptake or 
output, lactate production, S'-AMP-activated protein kinase (AMPK) phosphorylation, 
acetyl coenzyme A carboxylase (ACC) phosphorylation, IRS- 1 -mediated PI-3 -kinase 
activity, smooth muscle cell proliferation and/or migration, NF-kB signaling, cAMP 
production and TNF-a-induced expression of endothelial adhesion molecules (e.g., 
vascular cell adhesion molecule- 1 (VCAM-1), endothelial-leukocyte adhesion molecule- 1 
(E-selectin), and intracellular adhesion molecule- 1 (ICAM-1)). Other cellular parameters 
include, cellular adhesion (e.g., monocyte adhesion to endothelium), myeloid 
differentiation, macrophage cytokine production, phagocytosis, lipid accumulation, and 
uptake of acetylated low-density lipoprotein particles. (See Berg et aL, Trends 
Endocrinol. & Metab. 13:84-89 (2002)). Methods for measuring such cellular parameters 
are known in the art. (See, e.g., Berg et aL, Trends Endocrinol. & Metab. 13:84-89 
(2002); Yamauchi et aL, Nat. Med. 8:1288-1295 (2002)). 

The cellular parameter can be measured immediately after contacting the cell with 
the agent, or at any time thereafter. The cellular parameter can be measured multiple 
times after the cell is contacted with the agent, e.g., at regular time intervals. 

The methods of the invention may, in certain instances, also comprise measuring 
the cellular parameter in one or more control cells. The cellular parameter measured in the 
control cell can be compared to the cellular parameter measured in the first cell after 
contacting the first cell with the agent. Preferred control cells include: (i) the first cell 
prior to contacting the first cell with the agent; and (ii) a second cell that has not been in 
contact with the agent. In certain embodiments of the invention, the first cell is a cell that 
expresses T-cadherin. When the first cell expresses T-cadherin, the control cell may also 
be (iii) a second cell that does not express T-cadherin. As used herein, a "control cell," in 
certain instances, may be the same cell as the cell with which the agent is contacted but at 
an earlier point in time, i.e., before the agent is brought in contact with the cell. 

The methods of the invention may also comprise comparing the cellular parameter 
in the first cell after contacting the first cell with the agent to the cellular parameter in the 
control cell. A difference in the cellular parameter in the first cell after contacting the first 
cell with the agent relative to the cellular parameter in the control cell will indicate 
whether the agent that interacts with T-cadherin mimics an action of adiponectin. 

For instance, an agent will be identified as one that mimics an action of 
adiponectin if: (i) the cellular parameter that is measured is one that is known to increase 
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upon contacting cells with adiponectin, and (ii) the cellular parameter in the first cell after 
contacting the first cell with the agent is greater than the cellular parameter in the control 
cell. For example, if the cellular parameter that is measured is fatty acid oxidation, 
glucose uptake, lactate production, AMPK phosphorylation or ACC phosphorylation, then 
an agent will be identified as one that mimics an action of adiponectin if the cellular 
parameter in the first cell after contacting the first cell with the agent is greater than the 
cellular parameter in the control cell. 

An agent will also be identified as one that mimics an action of adiponectin if: (i) 
the cellular parameter that is measured is one that is known to decrease upon contacting 
cells with adiponectin, and (ii) the cellular parameter in the first cell after contacting the 
first cell with the agent is less than the cellular parameter in the control cell. For example, 
if the cellular parameter that is measured is insulin-dependent glucose output, then an 
agent will be identified as one that mimics an action of adiponectin if the level of insulin- 
dependent glucose output in the first cell after contacting the first cell with the agent is 
less than the level of insulin-dependent glucose output in the control cell. 

The first and second cells can be any cells that are capable of exhibiting a cellular 
parameter that is the same or similar to a cellular parameter that is influenced by the 
interaction of a cell with adiponectin. The first and second cells may naturally exhibit a 
cellular parameter that is the same or similar to a cellular parameter that is influenced by 
the interaction of a cell with adiponectin. Alternatively, the first and second cells may be 
engineered to exhibit a cellular parameter that is the same or similar to a cellular 
parameter that is influenced by the interaction of a cell with adiponectin. Exemplary cells 
that naturally exhibit a change in cellular parameter in response to their interaction with 
adiponectin are liver cells, muscle cells (e.g., smooth muscle cells (e.g., human aortic 
smooth muscle cells (HASMCs)), skeletal muscle cells, myoblasts, etc), and endothelial 
cells (e.g., human aortic endothelial cells (HAECs). 

The invention also includes methods for determining whether a test agent mimics 
an action of adiponectin, said methods comprising: (a) contacting a first cell with a test 
agent, wherein the first cell expresses T-cadherin; (b) contacting a second cell with the 
test agent, wherein the second cell does not express T-cadherin; (c) measuring a cellular 
parameter in the first and second cells after contacting the first and second cells with the 
test agent; and (d) comparing the cellular parameter in the first cell to the cellular 
parameter in the second cell after contacting the first and second cells with the test agent. 
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In a preferred embodiment, the first and second cells are substantially identical to 
one another except for the expression of T-cadherin: the first cell expressing T-cadherin 
and the second cell not expressing T-cadherin. Preferably, T-cadherin is expressed on the 
surface of the first cell. Thus, any difference in cellular parameter observed between the 
first and second cells after contacting them with the test agent will reflect the interaction 
of the test agent with T-cadherin. 

The cellular parameter that is measured is any parameter that is influenced, e.g., 
increased, enhanced, stimulated, decreased, attenuated, suppressed, etc., by adiponectin. 
Exemplary cellular parameters include, e.g., fatty acid oxidation, glucose uptake or 
output, lactate production, 5'-AMP-activated protein kinase (AMPK) phosphorylation, 
acetyl coenzyme A carboxylase (ACC) phosphorylation, IRS- 1 -mediated PI-3-kinase 
activity, smooth muscle cell proliferation and/or migration, NF-kB signaling, cAMP 
production and TNF-ot-induced expression of endothelial adhesion molecules (e.g., 
vascular cell adhesion molecule- 1 (VCAM-1), endothelial-leukocyte adhesion molecule- 1 
(E-selectin), and intracellular adhesion molecule-1 (ICAM-1)). Other cellular parameters 
include, cellular adhesion (e.g., monocyte adhesion to endothelium), myeloid 
differentiation, macrophage cytokine production, phagocytosis, lipid accumulation, and 
uptake of acetylated low-density lipoprotein particles. (See Berg et aL, Trends 
Endocrinol. & Metab. 13:84-89 (2002)). Methods for measuring such cellular parameters 
are known in the art. (See, e.g., Berg et aL, Trends Endocrinol. & Metab. 13:84-89 
(2002); Yamauchi et al., Nat. Med. 8:1288-1295 (2002)). 

According to the methods of the invention, an increase in the cellular parameter 
measured in the first cell, as compared to the cellular parameter measured in the second 
cell, after contacting the first and second cells with the test agent, identifies the test agent 
as one that mimics an action of adiponectin when the cellular parameter is one that is 
known to increase when adiponectin is administered. A decrease in the cellular parameter 
measured in the first cell, as compared to the cellular parameter measured in the second 
cell, after contacting the first and second cells with the test agent, identifies the test agent 
as one that mimics an action of adiponectin when the cellular parameter is one that is 
known to decrease when adiponectin is administered. 

For example, if the cellular parameter measured is AMPK phosphorylation, and, 
after contacting the first and second cells with the test agent the level of AMPK 
phosphorylation is greater in the first cell (which expresses T-cadherin) than in the second 
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cell (which does not express T-cadherin), then the test agent is identified as one that 
mimics an action of adiponectin. 

The test agent, in certain embodiments, is an antibody. The test agent may, for 
example, be an antibody that interacts with T-cadherin. The antibody may be a 
monoclonal antibody. 

The cells used in the methods of the invention can be any cells that are capable of 
exhibiting a cellular parameter that is the same or similar to a cellular parameter that is 
influenced by the interaction of a cell with adiponectin. The cells used in the practice of 
the invention may naturally exhibit a cellular parameter that is the same or similar to a 
cellular parameter that is influenced by the interaction of a cell with adiponectin. 
Alternatively, the first and/or second cells may be engineered to exhibit a cellular 
parameter that is the same or similar to a cellular parameter that is influenced by the 
interaction of a cell with adiponectin. 

The invention also includes methods for detennining whether a test agent inhibits 
or enhances the interaction between adiponectin and T-cadherin. According to certain 
embodiments, the methods of the invention comprise: (a) providing a test mixture 
comprising: (i) adiponectin or a fragment thereof and (ii) T-cadherin or a fragment 
thereof, one of them being fused to a detectable marker or enzyme and the other being 
immobilized on a suitable carrier, and (iii) a test agent; (b) providing a control mixture 
comprising: (i) adiponectin or a fragment thereof and (ii) T-cadherin or a fragment 
thereof, one of them being fused to a detectable marker or enzyme and the other being 
immobilized on a suitable carrier; (c) removing unbound adiponectin and T-cadherin 
from the test mixture and from the control mixture; and (d) measuring the signal produced 
by the marker or enzyme in the test mixture and in the control mixture. 

According to other embodiments, the methods of the invention comprise: (a) 
providing a test mixture comprising: (i) adiponectin or a fragment thereof and (ii) T- 
cadherin or a fragment thereof, one of them being fused to a detectable marker or enzyme 
and the other being expressed on the surface of a cell, and (iii) a test agent; (b) providing a 
control mixture comprising: (i) adiponectin or a fragment thereof and (ii) T-cadherin or a 
fragment thereof, one of them being fused to a detectable marker or enzyme and the other 
being expressed on the surface of a cell; (c) removing unbound adiponectin and T- 
cadherin from the test mixture and from the control mixture; and (d) measuring the signal 
produced by the marker or enzyme in the test mixture and in the control mixture. 
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Adiponectin, T-cadherin, and fragments and variants thereof, can be obtained from 
any source or method available to those of ordinary skill in the art. Adiponectin, T- 
cadherin, and fragments thereof, for example, can be obtained from expression vectors 
comprising nucleotide sequences which express the molecules and/or fragments in 
appropriate cells. Nucleic acid molecules that encode adiponectin or T-cadherin from a 
variety of organisms are known in the art. Such nucleic acid molecules can be cloned 
directly into expression vectors. Alternatively, the nucleic acid molecules can be 
manipulated and/or mutated prior to cloning them into expression vectors. Such 
manipulations include, but are not limited to, altering individual nucleotides or groups of 
nucleotides, truncations, insertions, deletions, and addition of amino acid sequences that 
are subject to post-translational modifications. 

Fragments and derivatives and variants of Adiponectin and T-cadherin, may 
contain minor modifications of the sequences of Adiponectin and T-cadherin which do 
not destroy its immunoreactivity. Limited modification may be made without destroying 
the biological function of T-cadherin and Adiponectin, and only a portion of the entire 
primary structure may be required to effect activity. Such minor modifications may result 
in proteins which have substantially equivalent or enhanced function. Exemplary 
fragments of Adiponectin may comprise, or alternatively essentially consist of, or 
alternatively consist of the globular domain or the collagen domain of Adiponectin. 
Exemplary fragments of T-cadherin may comprise, or alternatively essentially consist of, 
or alternatively consist of one or more of the five cadherin domains of T-cadherin, 
preferably the cadherin domain 1 of T-cadherin (SEQ ID NO: 55). 

According to certain aspects of the invention, adiponectin, fragments of 
adiponectin, T-cadherin, or fragments of T-cadherin are fused to a detectable marker or 
enzyme. 

A "detectable marker," as used herein can include, e.g., any nucleotide sequence 
that encodes a polypeptide that produces a signal or that can be specifically detected using 
one or more reagents that interact with the polypeptide or that detect a chemical reaction 
involving the polypeptide. 

Exemplary detectable markers include epitope tags that can be recognized by 
specific antibodies or binding reagents (e.g., FLAG, Strep, poly-histidine, VSV-G, 
hemaglutanin, c-myc and the tripeptide Glu-Glu-Phe), and amino acid sequences that are 
post-translationally modified. Exemplary post-translational modifications that can be used 
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with the present invention include biotinylation, attachment of 4-phosphopanthetheine, 
attachment of lipoic acid and attachment of flavins and glycosylation. Further details 
regarding post-translational modifications of amino acid sequences can be found in U.S. 
Patent No. 5,252,466 and the references cited therein. The detectable marker can also be 
a radiolabel (e.g., 14C or 3H), dyes and metal sols. 

The detectable marker, in some instances may be a label or a molecular species 
that physically interacts with a label. A label may be any detectable composition whereby 
the detection can be spectroscopic, photochemical, biochemical, immunochemical, 
physical or chemical. For example, useful labels can include 32P, 35S, 3H, 14C, 1251, 
1311, fluorescent dyes (e.g. FITC, rhodamine and lanthanide phosphors), electron-dense 
reagents, enzymes, e.g. as commonly used in ELISA (e.g. horseradish peroxidase, beta- 
galactosidase, luciferase and alkaline phosphatase), biotin, dioxigenin, or haptens and 
proteins for which antisera or monoclonal antibodies are available. The label may be 
directly incorporated into a target molecule (e.g., adiponectin or T-cadherin) to be 
detected, or it may be attached to a probe or antibody which binds to the target. 

The expression "fused to an enzyme" is intended to mean that adiponectin, 
fragments of adiponectin, T-cadherin, or fragments of T-cadherin are covalently or non- 
covalently attached to an enzyme that participates in one or more chemical reactions, the 
products or intermediates of which can be detected with particular reagents. For example, 
certain enzymes catalyze reactions that produce molecules which cause a color change 
when combined with other chemical ingredients. Other enzymes produce chemical 
intermediates that can be detected using various chemical reagents and instruments. 

According to certain aspects of the invention, when adiponectin or a fragment of 
adiponectin is fused to a detectable marker or enzyme, then T-cadherin or a fragment of 
T-cadherin will be immobilized on a suitable carrier. Conversely, when T-cadherin or a 
fragment of T-cadherin is fused to a detectable marker or enzyme, then adiponectin or a 
fragment of adiponectin will be immobilized on a suitable carrier. 

The term "suitable carrier," as used herein is intended to mean any solid surface to 
which a polypeptide can be attached, either directly or indirectly. Suitable carriers 
include, e.g., beads, matrices, and other solid surfaces, including, e.g., petri dishes, 
microtiter wells, test tubes, microscope slides and coverslips, etc. Methods for 
immobilizing polypeptides to carriers are well known in the art. 
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According to certain other aspects of the invention, when adiponectin or a 
fragment of adiponectin is fused to a detectable marker or enzyme, then T-cadherin or a 
fragment of T-cadherin will be expressed on the surface of a cell. Conversely, when T- 
cadherin or a fragment of T-cadherin is fused to a detectable marker or enzyme, then 
adiponectin or a fragment of adiponectin will be expressed on the surface of a cell. 

Methods for expressing proteins on the surface of a cell are well known in the art. 
For example, the protein can be expressed such that it is attached or fused to a sequence 
that is normally expressed on the surface of a cell or delivered to the surface of a cell. 
Any type of cell can be used to express T-cadherin or adiponectin on its surface, 
including, e.g., bacterial cells, yeast cells, mammalian cells, insect cells and other animal 
cells. 

In order to determine whether a test agent inhibits or enhances the interaction 
between adiponectin and T-cadherin (or fragments thereof), the signal produced by the 
marker or enzyme in the test mixture, (containing the test agent) is compared to the signal 
produced by the marker or enzyme in the control mixture (which does not contain the test 
agent). 

Before measuring the signal produced by the marker or enzyme, it is preferred that 
unbound adiponectin and T-cadherin are first removed from the test mixture and from the 
control mixture. The expression "unbound adiponectin and T-cadherin 11 is intended to 
mean adiponectin, fragments of adiponectin, T-cadherin and fragments of T-cadherin that 
are not attached, directly or indirectly (e.g., through the interaction with a polypeptide), to 
the suitable carrier or to the surface of the cell. 

For example, when T-cadherin is immobilized on a suitable carrier, and a labeled 
adiponectin is added, it is desired that any adiponectin that is not attached to the suitable 
carrier (via its interaction with immobilized T-cadherin) be removed from the test and 
control mixtures prior to measuring the signal produced from the marker or enzyme. By 
removing unbound adiponectin and T-cadherin, the signal that is measured will more 
accurately reflect the extent to which adiponectin and T-cadherin interact. 

Likewise, when T-cadherin is expressed on the surface of a cell, and a labeled 
adiponectin is added, it is desired that any adiponectin that is not attached to the surface of 
the cell (via its interaction with surface-expressed T-cadherin) be removed from the test 
and control mixtures prior to measuring the signal produced from the marker or enzyme. 
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By removing unbound adiponectin and T-cadherin, the signal that is measured will more 
accurately reflect the extent to which adiponectin and T-cadherin interact. 

In some embodiments, immunoprecipitation may be used to separate bound and 
free labeled components. An antibody may be employed to bring an unlabelled 
component out of solution (whether or not this component has bound to another labeled 
component or not). After separation, the label present in solution (free) and the label 
present in or on the solid phase (bound) may be measured. Standard analyses of such 
bound and free data, e.g. Scatchard plots and the determination of affinity and inhibition 
constants for binding are well known to the person of ordinary skill in the art. 

Where the solid phase is not particulate, e.g. in the form of a surface, such as a 
microtiter plate well, then binding assays measuring bound and free label may be 
performed but this will normally involve the removal of liquid phase from the wells after 
binding reactions have occurred. Advantageously, this assay format may dispense with 
the need for providing specifically labeled reaction components. Instead, labeled 
antibodies may be used to measure the binding of previously free reaction components to 
solid phase components. 

Immunological binding assays are known in the art. For a review, see Methods in 
Cell Biology Vol. 37: Antibodies in Cell Biology, Asai, (Ed.) Academic Press, Inc. New 
York (1993). 

Throughout the assays of the invention, incubation and/or washing steps may be 
required after each application of reagent or incubation of combinations of reagents. 
Incubation steps may vary from about 5 minutes to several hours, perhaps from about 30 
minutes to about 6 hours. However, the incubation time usually depends upon the assay 
format, analyte, volume of solution, concentrations, and so forth. Usually, the assays 
should be carried out at ambient temperature, although they may be conducted at 
temperatures; in the range 10°C to 40°C, for example. One possible assay format is an 
enzyme-linked immunosorbent assay (ELISA). 

After unbound adiponectin and T-cadherin are removed from the test mixture and 
from the control mixture, the signal produced by the marker or enzyme is measured in the 
test mixture and in the control mixture. The signal can be measured using any technique 
that is appropriate in view of the particular detectable signal. For example, the signal can 
be measured using a device that measures color or ultraviolet absorption, turbidity, etc. 
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Alternatively, the measurement can be made manually, e.g., by eye, as long as a 
consistent measurement scale is employed. 

A decrease in the signal produced by the marker or enzyme in the test mixture as 
compared to the signal produced by the marker or enzyme in the control mixture indicates 
the ability of the test agent to inhibit the interaction between adiponectin and T-cadherin. 

By contrast, an increase in the signal produced by the marker or enzyme in the test 
mixture as compared to the signal produced by the marker or enzyme in the control 
mixture indicates the ability of the test agent to enhance the interaction between 
adiponectin and T-cadherin. 

The test agent can be any molecule or chemical compound. The test agent may be, 
e.g., an antibody. In certain embodiments, the test agent is an antibody that interacts with 
T-cadherin. The antibody that interacts with T-cadherin may be a monoclonal antibody. 

The invention also includes methods for identifying polypeptides that interact with 
adiponectin. The methods, according to this aspect of the invention, comprise: (a) 
obtaining a population of cells comprising two or more cells that express different 
candidate polypeptides on their surface (the candidate polypeptides are those that are 
tested for their interaction with adiponectin); (b) contacting the population of cells with a 
bait polypeptide; (c) separating cells which have the bait polypeptide bound to them from 
cells that do not have the bait polypeptide bound to them; and (d) identifying the 
candidate polypeptide that is expressed on the surface of the cells which have the bait 
polypeptide bound to them. The candidate polypeptide that is expressed on the surface of 
the cells that have the bait polypeptide bound to them is a polypeptide that interacts with 
adiponectin. 

According to this aspect of the invention, the "bait polypeptide" is adiponectin, a 
fragment of adiponectin, adiponectin fused to a detectable marker or enzyme, a fragment 
of adiponectin fused to a detectable marker or enzyme, or any other variant of 
adiponectin. 

Cells which have the bait polypeptide bound to them can be separated from cells 
that do not have the bait polypeptide bound to them using methods that are well known in 
the art; e.g., bringing the cells in contact with a composition comprising a solid surface or 
matrix to which an agent that interacts with the bait polypeptide is attached. The solid 
surface or matrix can then be removed from any unbound cells, bringing with it the cells 
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which have the bait polypeptide bound to them and separating such cells from the cells 
that do not have the bait polypeptide bound to them. 

When the bait polypeptide is adiponectin fused to a detectable marker, or a 
fragment of adiponectin fused to a detectable marker, and the detectable marker emits a 
fluorescent signal or can interact, directly or indirectly, with an agent that emits a 
fluorescent signal (e.g., a fluorescently labeled antibody), then the separating step can be 
accomplished using fluorescence activated cell sorting (FACS). The process of FACS is 
well known in the art. 

The candidate polypeptides that are expressed on the surface of the cells in the 
population of cells can, in certain embodiments, be expressed from expression vectors 
within the cells. For example, an expression library that expresses a variety of candidate 
polypeptides on the surface of cells can be introduced into an appropriate cell type, and 
the resulting population of cells (each expressing a different member of the library) can be 
used in the methods of the invention. 

After cells which have the bait polypeptide bound to them are separated from the 
cells that do not have the bait polypeptide bound to them, the candidate polypeptide that is 
expressed on the surface of the cells that have the bait polypeptide bound to them can be 
identified. For example, if the candidate polypeptide is expressed from an expression 
vector, the vector can be isolated from the cells, and the nucleic acid sequence of the 
candidate polypeptide can be determined using routine methods in the art. The amino 
acid sequence can be translated from the nucleic acid sequence, and the identity of the 
polypeptide that is expressed on the surface of the cells can be ascertained. Alternatively, 
the amino acid sequence of the polypeptide that is expressed on the surface of the cells to 
which the bait polypeptide binds can be ascertained using methods that are well known in 
the art. 

The methods of the invention, or certain aspects thereof, may be carried out in the 
context of high-throughput screening assays. For example, automated systems and 
devices can be used to process samples, to combine reagents, to remove unbound 
proteins, to measure and record various cellular/physiological parameters and to perform 
other steps and procedures involved in the methods. High-throughput systems may be 
employed to assay hundreds or thousands of samples at the same time or in succession. 
Adapting any of the methods of the invention to high-throughput screening formats can be 
accomplished by those of ordinary skill in the art. 
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In another aspect of the invention, a method is provided for the production of a 
pharmaceutical composition. The method according to this aspect of the invention 
comprises identifying an agent capable of mimicking an action of adiponectin or capable 
of modulating the adiponectin-T-cadherin interaction and furthermore mixing the 
compound, or a derivative or homologue thereof, with a pharmaceutically acceptable 
carrier (or excipient). Identifying such an agent can be carried out by any of the methods 
of the invention described elsewhere herein. The agent, in some embodiments, may be an 
antibody, e.g., a monoclonal antibody. 

Suitable carriers or excipients are well-known in the art. A carrier or excipient 
may be a solid, semi-solid or liquid material which may serve as a vehicle or medium for 
the active ingredient. One of ordinary skill in the art can readily select the proper form 
and mode of administration depending upon the particular characteristics of the product 
selected, the disease or condition to be treated, the stage of the disease or condition, and 
other relevant circumstances (Remington's Pharmaceutical Sciences, Mack Publishing 
Co. (1990)). The proportion and nature of the pharmaceutically acceptable carrier or 
excipient are determined by the solubility and chemical properties of the pharmaceutically 
active compound selected, the chosen route of administration, and standard 
pharmaceutical practice. The pharmaceutical preparation may be adapted for oral, 
parenteral or topical use and may be administered to the patient in the form of tablets, 
capsules, suppositories, solution, suspensions, or the like. The pharmaceutically active 
agents of the present invention, while effective themselves, can be formulated and 
administered in the form of their pharmaceutically acceptable salts, such as acid addition 
salts or base addition salts, for purposes of stability, convenience of crystallization, 
increased solubility, and the like. 

In a further embodiment, an agent identified by a method of the invention is 
provided for the treatment or the prophylactic treatment of a disease or condition 
including, preferably selected from, hypoadiponectinemia, obesity, anorexia nervosa, 
coronary artery disease (CAD), type I diabetes, type II diabetes. The agent, in some 
embodiments, may be an antibody, e.g., a monoclonal antibody. 

Furthermore, a method of treating and/or preventing a disease or condition in a 
mammal is provided, wherein said disease or condition is selected from a disease or 
condition including, preferably selected from the group consisting of: 
hypoadiponectinemia, obesity, anorexia nervosa, coronary artery disease, type I diabetes, 
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type II diabetes, and atherosclerosis. The methods according to this aspect of the 
invention comprises administering to the mammal a therapeutically effective amount of 
an agent identified by a method of the invention. The compound, in some embodiments, 
may be an antibody, e.g., a monoclonal antibody. 

In another embodiment, the use of T-cadherin is provided for the preparation of a 
medicament capable of mimicking an action of adiponectin. In an alternative 
embodiment, T-cadherin may be used for the preparation of a medicament for treating 
and/or preventing diseases or conditions including, preferably selected from, 
hypoadiponectinemia, obesity, anorexia nervosa, coronary artery disease, type I diabetes, 
type II diabetes, atherosclerosis. 

In a further aspect, an agent identified by a method of the invention that 
specifically binds T-cadherin or a fragment thereof may be provided for use as a 
medicament for treating and/or preventing diseases or conditions including, preferably 
selected from, hypoadiponectinemia, obesity, anorexia nervosa, coronary artery disease, 
type I diabetes, type II diabetes, atherosclerosis. The compound, in some embodiments, 
may be an antibody, e.g., a monoclonal antibody. 

In another aspect of the invention, an agent identified by a method of the invention 
that specifically binds T-cadherin or a fragment thereof, may be used for the preparation 
of a medicament capable of mimicking an action of adiponectin. Alternatively, the 
compound identified by a method of the invention that specifically binds T-cadherin may 
be used for the preparation of a medicament for treating and/or preventing diseases or 
conditions including hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. The agent, in some 
embodiments, may be an antibody, e.g., a monoclonal antibody. 

Fragments and derivatives and variants of T-cadherin may comprise, or 
alternatively essentially consist of, or alternatively consist of one or more of the five 
cadherin domains of T-cadherin (SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ 
ID NO: 58, SEQ ID NO: 59), preferably of the cadherin domain 1 of T-cadherin (SEQ ID 
NO: 55). 

Also provided by the invention are agents identified by a method of the invention 
formulated into a pharmaceutical composition, possibly in the presence of suitable 
excipients known to one of ordinary skill in the art. The compositions may be 



WO 2004/096272 PCT/EP2004/004473 

34 

administered in the form of any suitable composition by any suitable method of 
administration within the knowledge of a person of ordinary skill in the art. 

An exemplary route of administration is parenterally. In parenteral administration, 
the compositions of this invention will be formulated in a unit dosage injectable form 
such as a solution, suspension or emulsion, in association with a pharmaceutically 
acceptable excipient. Such excipients are inherently nontoxic and nontherapeutic. 
Examples of such excipients are saline, Ringer's solution, dextrose solution and Hank ! s 
solution. Nonaqueous excipients such as fixed oils and ethyl oleate may also be used. A 
preferred excipient is 5% dextrose in saline. The excipient may contain minor amounts of 
additives such as substances that enhance isotonicity and chemical stability, including 
buffers and preservatives. 

The agent, if it is a protein, is preferably administered at a concentration that is 
therapeutically effective to prevent allograft rejection, GVHD, allergy and autoimmune 
diseases. The dosage and mode of administration will depend on the individual. 
Generally, the compositions are administered so that the functional protein is given at a 
dose between 1 pg/kg and 10 mg/kg, more preferably between 10 ug/kg and 5 mg/kg, 
most preferably between 0.1 and 2 mg/kg. Preferably, it is given as a bolus dose. 
Continuous short time infusion (during 30 minutes) may also be used. The compositions 
according to the invention may be infused at a dose between 5 and 20 ^g/kg/minute, more 
preferably between 7 and 15 ^g/kg/minute. 

In certain instances, the "therapeutically effective amount" of an agent needed is 
determined as being the amount sufficient to cure the patient in need of treatment or at 
least to partially arrest the disease and its complications. Amounts effective for such use 
will depend on the severity of the disease and the general state of the patient's health. 
Single or multiple administrations may be required depending on the dosage and 
frequency as required and tolerated by the patient. 

The invention also provides isolated receptor-ligand complexes comprising: (a) 
adiponectin or a fragment or variant thereof; and (b) T-cadherin or a fragment of variant 
thereof; wherein said adiponectin or a fragment or variant thereof is in contact with said 
T-cadherin or a fragment of variant thereof. For example, the receptor-ligand complexes 
of the invention may comprise adiponectin and T-cadherin, wherein adiponectin and T- 
cadherin are covalently or non-covalently attached to each other. 
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The invention also provides isolated receptor-ligand complexes comprising: (a) 
adiponectin or a fragment or variant thereof; and (b) an adiponectin receptor; wherein said 
adiponectin or a fragment or variant thereof is in contact with said adiponectin receptor. 

As used herein, the expression "in contact with" is intended to encompass 
circumstances wherein the attachment between adiponectin and T-cadherin or another 
adiponectin receptor is direct (e.g., wherein adiponectin and T-cadherin are in direct 
contact with one another), and circumstances wherein the attachment is indirect (e.g., 
wherein adiponectin and T-cadherin are not in direct contact with one another but are 
each in contact with one or more common molecules). 

The receptor-ligand complexes of the invention are useful for, e.g., generating 
antibodies that recognize adiponectin/T-cadherin complexes, immunizing animals, 
treating individuals afflicted with diseases and conditions such as obesity, anorexia 
nervosa, type I or type II diabetes, and coronary artery disease, and diagnosing diseases 
and conditions such as obesity, anorexia nervosa, type II diabetes, and coronary artery 
disease. Other uses for the receptor-ligand complexes of the invention will be appreciated 
by those of ordinary skill in the art. 

In a preferred aspect, said adiponectin is encoded by a nucleotide sequence 
selected from the group consisting of: (i) a nucleotide sequence comprising the coding 
region (CDS) of a sequence as set forth in SEQ ID NO: 6; (ii) a nucleotide sequence with 
at least 80% identity, to any of the sequences of (i); (iii) a nucleic acid that hybridizes to a 
nucleotide sequence of (i), or (ii); (iv) a nucleotide sequence complementary to any of the 
nucleotide sequences in (i), (ii), or (iii); or (v) a fragment or variant of any of the 
nucleotide sequences of (i), (ii), (iii), or (iv) that hybridizes to a nucleotide sequence of 

In an other aspect of the invention, a receptor-ligand complex is provided 
comprising adiponectin and its receptor, wherein said adiponectin has an amino acid 
sequence selected from the group consisting of: (i) an amino acid sequence as set forth in 
any one of the sequences selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to 
SEQ ID NO: 10, and SEQ ID NO: 20; (ii) an amino acid sequence with at least 80% 
identity to any of the sequences of (i); or (iii) a fragment or variant of any of the amino 
acid sequences of (i), or (ii). 

In one aspect of the invention, the receptor-ligand complex comprises an 
adiponectin which exhibits at least 80% identity to the sequence of (i), or which 
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comprises a variant of the amino acid sequence shown in any one of the sequences 
selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO: 10, and 
SEQ ID NO: 20, such as a variant comprising an amino acid deletion, addition (e.g. fusion 
proteins) or substitution of the amino acid sequence shown in any one of the sequences 
selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO:10, and 
SEQ ID NO: 20. Preferably, the variant comprises a conservative substitution of at least 
one amino acid in said amino acid sequence in any one of the sequences selected from 
SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO: 10, and SEQ ID NO: 20. 
In a preferred embodiment, said adiponectin has an amino acid sequence shown in any 
one of the sequences selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to 
SEQ ID NO: 10, and SEQ ID NO: 20. 

Preferably, the amino acid sequence of adiponectin comprises a conservative 
substitution of at least one amino acid of the amino acid sequence of the sequences 
selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO:10, and 
SEQ ID NO: 20. Useful fragments may exhibit an epitope recognized by polyclonal 
antibodies raised against the polypeptide having the amino acid sequence shown in any of 
the sequences selected from SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID 
NO: 10, and SEQ ID NO: 20 for example. A particularly preferred polypeptide is that 
encoded by any one of the amino acid sequence shown in the sequences selected from 
SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO: 10, and SEQ ID NO: 20. 
Also provided are antibodies that are specifically reactive against the polypeptides of the 
receptor-ligand complex of the invention. 

The present invention further provides a receptor-ligand complex comprising 
adiponectin and its receptor, wherein said adiponectin receptor is encoded by a nucleotide 
sequence selected from the group consisting of: (i) a nucleotide sequence as set forth in 
any one of the sequences selected from SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25, 
SEQ ID NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO-.33 to SEQ ID NO:47, SEQ 
ID NO:49, SEQ ID NO:51, and SEQ ID NO:53; (ii) a nucleotide sequence with at least 
80% identity to any of the sequences of (i); (iii) a nucleic acid that hybridizes to a 
nucleotide sequence of (i), or (ii); (iv) a nucleotide sequence complementary to any of the 
nucleotide sequences in (i), (ii), or (iii); and (v) a fragment of any of the nucleotide 
sequences of (i), (ii), (iii), or (iv) that hybridizes to a nucleotide sequence of (i). 
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In another embodiment, the receptor-ligand complex of the invention comprises an 
adiponectin receptor, wherein said adiponectin receptor has an amino acid sequence 
selected from the group consisting of: (i) an amino acid sequence as set forth in any one 
of the sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 
58, and SEQ ID NO: 59; (ii) an amino acid sequence with at least 80% identity to any of 
the sequences of (i); or (iii) a fragment or variant of any of the amino acid sequences of 
(i), or (ii). 

In one aspect of the invention, the isolated and purified receptor-ligand complex 
comprises an adiponectin receptor which exhibits at least 80% identity to the sequence of 
(i), or which comprises a variant of the amino acid sequence shown in any one of the 
sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 
58, and SEQ ID NO: 59, such as a variant comprising an amino acid deletion, addition 
(e.g. fusion proteins) or substitution of the amino acid sequence shown in any one of the 
sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 
58, and SEQ ID NO: 59. Preferably, the variant comprises a conservative substitution of 
at least one amino acid in said amino acid sequence in any one of the sequences selected 
from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, 
SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID NO:52, SEQ ID NO:54, SEQ 
ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, and SEQ ID NO: 59. In a 
preferred embodiment, said adiponectin receptor has an amino acid sequence shown in 
any one of the sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, 
SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ 
ID NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID 
NO: 58, and SEQ ID NO: 59. 

Preferably, the amino acid sequence of said adiponectin receptor comprises a 
conservative substitution of at least one amino acid of the amino acid sequence of the 
sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
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NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50 5 SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 
58, SEQ ID NO: 59. Useful fragments may exhibit an epitope recognized by polyclonal 
antibodies raised against the polypeptide having the amino acid sequence shown in any of 
the sequences selected from SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 
58, and SEQ ID NO: 59 for example. A particularly preferred polypeptide is that which 
comprises any one of the amino acid sequence shown in the sequences selected from SEQ 
ID NO:22„SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID 
NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID NO:52, SEQ ID NO:54 SEQ ID NO: 
55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, and SEQ ID NO: 59, preferably 
SEQ ID NO: 55. Also provided are antibodies that are specifically reactive against the 
polypeptides of the receptor-ligand complex of the invention. 

Also included within the invention are variants and derivatives of the polypeptide 
described by SEQ ID NO: 4 to SEQ ID NO:5, SEQ ID NO:7 to SEQ ID NO: 10, and SEQ 
ID NO: 20 or fragment thereof or by SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, 
SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ 
ID NO:52, SEQ ID NO:54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID 
NO: 58, or SEQ ID NO: 59 or fragments thereof, whether produced by recombinant 
means or synthetic means or isolated from naturally occurring sources. For example, 
peptides having modified amino acids/peptide linkages, and peptides containing non- 
naturally occurring amino acids and/or cyclic peptides, which may have improved 
properties such as stability or activity are included. In addition the peptides of the 
invention may be in the form or a fusion with another protein, for example, tags for the 
targeted delivery or detection of the polypeptide (including fragments thereof). 

Variants of the polypeptides included within the receptor-ligand complexes of the 
invention include all forms of mutant variants, for example wherein at least one amino 
acid is deleted or substituted. Any changes involving substitution of amino acids are 
preferably neutral or conservative substitutions. Other variants include proteins or 
polypeptides comprising at least one additional amino acid in the sequence, and/or further 
comprising an additional amino acid sequence or domain, such as fusion proteins, as is 
well known in the art. 
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Further variants of the polypeptides included within the receptor-ligand complexes 
of the invention include those wherein at least one of the amino acids in the sequence is a 
natural or unnatural analogue. Also, one or more amino acids in the sequence may be 
chemically modified, e.g. to increase physical stability or to lower susceptibility to 
enzymatic, particularly protease or kinase, activity. Fragments and derivatives and 
variants of Adiponectin and T-cadherin, may contain minor modifications of the 
sequences of Adiponectin and T-cadherin which do not destroy its immunoreactivity. 
Limited modification may be made without destroying the biological function of T- 
cadherin and Adiponectin, and only a portion of the entire primary structure may be 
required to effect activity. Such minor modifications may result in proteins which have 
substantially equivalent or enhanced function. Exemplary fragments of Adiponectin may 
comprise, or alternatively essentially consist of, or alternatively consist of the globular 
domain or the collagen domain of Adiponectin. Exemplary fragments of T-cadherin may 
comprise, or alternatively essentially consist of, or alternatively consist of one or more of 
the five cadherin domains of T-cadherin (SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 
57, SEQ ID NO: 58, SEQ ID NO: 59), preferably the cadherin domain 1 of T-cadherin 
(SEQ ID NO: 55). 

The invention also provides antibodies that are specifically reactive against the 
receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) of the invention or 
against T-cadherin. Methods for producing antibodies are well known in the art. An 
antibody specific for the polypeptide of the invention can be easily obtained by 
immunizing an animal with an immunogenic amount of the polypeptide. Therefore, an 
antibody recognizing a particular polypeptide embraces both polyclonal antibodies and 
antisera which are obtained by immunizing an animal, and which can be confirmed to 
recognize the polypeptide of this invention by Western blotting, ELISA, immunostaining 
or other routine procedure known in the art. 

It is well known that if a polyclonal antibody can be obtained by sensitization, a 
monoclonal antibody is secreted by the hybridoma, which may be obtained from the 
lymphocytes of the sensitized animal (Chapter 6, Antibodies A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, 1988). Therefore, monoclonal antibodies recognizing the 
polypeptide of the invention are also provided. Methods of producing polyclonal and 
monoclonal antibodies are known to those of skill in the art and described in the scientific 
and patent literature, see, e.g., Coligan, Current Protocols in Immunology, Wiley/Green, 



BNSDOCID: <WO 2004096272A2_I_> 



WO 2004/096272 PCT/EP2004/004473 

40 

NY (1991); Stites (eds.) Basic and Clinical Immunology (7th ed.) Lange Medical 
Publications, Los Altos, CA, and references cited therein (Stites); Goding, Monoclonal 
Antibodies: Principles and Practice (2nd ed.) Academic Press, New York, NY (1986); and 
Kohler (1975) Nature 256: 495. Such techniques include selection of antibodies from 
libraries of recombinant antibodies displayed in phage or similar on cells. See, Huse 
(1989) Science 246: 1275 and Ward (1989) Nature 341: 544. Recombinant antibodies 
can be expressed by transient or stable expression vectors in mammalian cells, as in 
Norderhaug (1997) J. Immunol. Methods 204: 77-87. 

According to the invention, an "antibody" also embraces an active fragment 
thereof. An active fragment means a fragment of an antibody having activity of antigen- 
antibody reaction. Specifically named, these are active fragments, such as F(ab')2, Fab 1 , 
Fab, and Fv. For example, F(ab')2 results if the antibody of this invention is digested with 
pepsin, and Fab results if digested with papain. Fab' results if F(ab')2 is reduced with a 
reagent such as 2-mercaptoethanol and alkylated with monoiodoacetic acid. Fv is a mono 
active fragment where the variable region of heavy chain and the variable region of light 
chain are connected with a linker. A chimeric antibody is obtained by conserving these 
active fragments and substituting the fragments of another animal for the fragments other 
than these active fragments. In particular, humanized antibodies are envisioned. 

The invention further provides a use of a receptor-ligand complex of the invention 
for the preparation of a medicament for treating and/or preventing diseases or conditions 
including, preferably selected from, hypoadiponectinemia, obesity, anorexia nervosa, 
coronary artery disease, type I diabetes, type II diabetes, and atherosclerosis. 

Also provided are nucleic acid vectors which encode the receptor-ligand 
complexes of the invention, as well as host cells comprising the vectors or nucleic acids, 
and transgenic, knockout or genetically modified animals (other than humans, in 
particular mice), comprising manipulated nucleic acids of the invention or lacking the 
endogenous sequence. 

In a further aspect, a kit comprising a receptor-ligand complex of the invention is 
provided. 

The invention further provides a method of diagnosing or prognosing diseases or 
conditions such as, e.g., hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. Such methods comprise: (i) 
obtaining a sample from an individual; (ii) analyzing said sample for the presence of a 
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receptor-ligand complex of the invention (e.g., a T-cadherin-adiponectin complex); and 
(iii) comparing the levels of receptor-ligand complex in the test sample to the level of said 
complex in healthy tissue; wherein as decrease in receptor-ligand complex concentration 
in the test sample compared to that of healthy tissue indicates that the individual is at risk 
for a disease such as hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. 

In a further aspect, the invention provides a method of diagnosing or prognosing 
diseases or conditions such as, e.g., hypoadiponectinemia, obesity, anorexia nervosa, 
coronary artery disease, type I diabetes, type II diabetes, and atherosclerosis. Such 
methods comprise: (i) obtaining a sample from an individual; (ii) analyzing said sample 
for the presence of T-cadherin or a fragment or variant thereof; and (iii) comparing the 
levels of T-cadherin in the test sample to the level of T-cadherin in healthy tissue; wherein 
as decrease in T-cadherin concentration in the test sample compared to that of healthy 
tissue indicates that the individual is at risk for a disease such as hypoadiponectinemia, 
obesity, anorexia nervosa, coronary artery disease, type I diabetes, type II diabetes, and 
atherosclerosis. 

An unfavorable prognosis or diagnosis in the meaning of the present invention 
may be that the individual suffers from a disease or condition including, e.g., a disease or 
condition selected from, hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, or atherosclerosis if a decrease of the receptor- 
ligand complex (e.g., a receptor-ligand complex (e.g., a T-cadherin-adiponectin complex)) 
of the invention or a decrease of T-cadherin in a sample of an individual compared to a 
sample of a healthy individual is detected. In one embodiment of the invention, the 
sample obtained from an individual may be blood serum. In another embodiment of the 
invention, said sample may be tissue or cells. In a further embodiment of the invention, a 
method of diagnosing or prognosing diseases or conditions including, e.g., a disease or 
condition selected from, hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis may be provided, further 
comprising propagating cells in said sample in cell culture. 

The methods of the present invention will typically involve the determination of 
the presence, level, or activity of the receptor-ligand complex (e.g., a T-cadherin- 
adiponectin complex) of the invention or of T-cadherin or a fragment thereof in a cell or 
tissue sample, which sample will often be obtained from a human. The samples tested by 
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the present method can also be obtained from agriculturally important mammals, such as 
cattle, horses, sheep, etc., or other animals of veterinary interest, such as cats and dogs. 
The assay may be carried out on any cell or tissue sample, such as somatic tissues, 
germline tissues, or cancerous tissues, as well as on samples from body fluids, such as 
pleural fluid, blood, serum, plasma and urine. 

A "sample," according to the invention includes the material being analyzed which 
is usually, but not necessarily, subjected to pretreatment to provide the receptor-ligand 
complex (e.g., a T-cadherin-adiponectin complex) of the invention, or the T-cadherin or a 
fragment thereof, in assayable form. This would normally entail forming a cell extract, 
methods for which are known in the art (for example, see Scopes, Protein Purification: 
Principles and Practice, Second Edition (Springer-Verlag, N.Y., 1987)). 

In the broader aspects of the invention, there is no limitation on the collection and 
handling of samples as long as consistency is maintained. The sample is obtained by 
methods known in the art, such as, biopsies, surgical resections, smears, or the like. 
Optionally, cells obtained in a sample may be propagated in cell culture. 

Consistency of measurement of the receptor-ligand complex (e.g., a T-cadherin- 
adiponectin complex) of the invention, or of T-cadherin or a fragment thereof, or the 
activities thereof in clinical samples can be ensured by using a variety of techniques. For 
example, to control for the quality of each tissue extract, another enzymatic activity, such 
as alkaline phosphatase, can serve as an internal control. In addition, an internal standard 
can be measured concurrently with the receptor-ligand complex (e.g., a T-cadherin- 
adiponectin complex) of the invention or T-cadherin or a fragment thereof in the sample 
as a control for assay conditions. Thus, the analyzing step can comprise detecting a 
control protein in the sample, optionally normalizing the value obtained for the receptor- 
ligand complex (e.g., a T-cadherin-adiponectin complex) of the invention or for T- 
cadherin or a fragment thereof with a signal obtained with the control protein. 

The presence of the receptor-ligand complex (e.g., a T-cadherin-adiponectin 
complex) of the invention, or of T-cadherin or a fragment thereof, in the sample can be 
determined by detecting the receptor and/or the ligand using methods known in the art. In 
this invention, there are no limitations on the type of assay used to measure the receptor- 
ligand complex (e.g., a T-cadherin-adiponectin complex) of the invention, or the T- 
cadherin or a fragment thereof, or to measure the activities thereof. For example, the 
receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) of the invention or of 
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T-cadherin or a fragment thereof can be detected by immunoassays using antibodies 
specific for the ligand and/or the receptor. The specific antibody may be, e.g., a 
monoclonal antibody identified by a method of the invention. The antibody can be used, 
for example, in Western blots of two dimensional gels where the protein is identified by 
enzyme linked immunoassay or in dot blot (Antibody Sandwich) assays of total cellular 
protein, or partially purified protein. 

Methods for sample concentration and protein purification are described in the 
literature (see Scopes, 1987). For example, if desired, the receptor-ligand complex (e.g., a 
T-cadherin-adiponectin complex) of the invention or T-cadherin or a fragment thereof 
present in the cell extract can be concentrated, by precipitating with ammonium sulfate or 
by passing the extract through a commercially available protein concentration filter, e.g., 
an Amicon or Millipore, ultrafiltration unit. The extract can be applied to a suitable 
purification matrix, such as an anion or a cation exchange resin, or a gel filtration matrix, 
or subjected to preparative gel electrophoresis. In such cases, the receptor-ligand complex 
(e.g., a T-cadherin-adiponectin complex) of the invention or the T-cadherin or a fragment 
thereof and protein yield after each purification step needs to be considered in 
determining the amount of the receptor-ligand complex (e.g., a T-cadherin-adiponectin 
complex) of the invention or of T-cadherin or a fragment thereof in a sample. 

The receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) of the 
invention, or T-cadherin or a fragment thereof, may be detected using an antibody specific 
for the receptor and/or ligand. A control assay can be carried out using, e.g., an antibody 
specific for another cadherin molecule. Optionally, the method may further comprise 
correlating in a decrease in the receptor-ligand complex (e.g., a T-cadherin-adiponectin 
complex) of the invention or of T-cadherin or a fragment thereof in the sample relative to 
healthy tissue. 

The "sample" is preferably a tissue sample mounted onto a solid surface for 
histochemical analysis. The decrease of detectable, accessible receptor-ligand complex 
(e.g., a T-cadherin-adiponectin complex) or of T-cadherin or a fragment thereof compared 
to the amount of detectable, accessible receptor-ligand complex (e.g., a T-cadherin- 
adiponectin complex) or of T-cadherin or a fragment thereof present in healthy tissue 
leads to a unfavorable diagnosis or prognosis. If, on the other hand, the amount of 
detectable, accessible receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) 
or of T-cadherin or a fragment thereof is the same or increased compared to the amount of 
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detectable, accessible receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) 
or of T-cadherin or a fragment thereof present in healthy tissue, this leads to a favorable 
diagnosis or prognosis. 

In a preferred embodiment, the invention provides a kit suitable for use in the 
diagnostic or prognostic methods of the invention. Such kits comprise reagents useful for 
carrying out these methods, for example, antibodies from one or more species specific for 
the receptor-ligand complex (e.g., a T-cadherin-adiponectin complex) or for T-cadherin. 
Secondary antibodies that recognize either or both such primary anti-T-cadherin 
antibodies can also be included for the purpose of recognition and detection of primary 
antibody binding to a sample. Such secondary antibodies can be labeled for detection e.g. 
with fluorophores, enzymes, radioactive labels or otherwise. Other detection labels will 
occur to those skilled in the art. Alternatively, the primary anti-T-cadherin antibodies can 
be labeled for direction detection. 

It will be readily apparent to one of ordinary skill in the relevant arts that other 
suitable modifications and adaptations to the methods and applications described herein 
are obvious and may be made without departing from the scope of the invention or any 
embodiment thereof. Having now described the present invention in detail, the same will 
be more clearly understood by reference to the following examples, which are included 
herewith for purposes of illustration only and are not intended to be limiting of the 
invention. 



EXAMPLES 

EXAMPLE 1 
Construction Of Adiponectin Expression Vectors 

Cloning of Acrp30 and gAcrp30 (=Acrpl6) 

In order to be able to generate C- and N-terminal fusions of different Adiponectin 
domains we decided to clone the coding region of the Adiponectin without the 
endogenous signal peptide. Briefly total RNA was isolated from 60 mg mouse adipose 
tissue using a Qiagen RNeasy kit according to the manufacturer's recommendation. This 
total RNA was used for the reverse transcription with an oligo dT primer using the 
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ThermoScriptTM RT-PCR System (Life Technologies) according to the manufacturer's 
recommendation. This RT reaction was then used for the PCR amplification of mouse 
Adiponectin amino acid (aa) positions 18-247 (=Acrp30 without signal peptide) using the 
primer pair 30 Fwd: GCGGATCCAGAAGATGACGTTACTACAACTG (SEQ ID NO: 
1) Acrp Rev: GCCTCTAGAGAGTTGGTATCATGGTAGAGAAG (SEQ ID NO: 2) and 
the globular domain aa 104-247 (Acrp 16) using the primer pair 16 Fwd: 
GCGGATCCAAAAGGAGAGCCTGGAGAAGCC (SEQ ID NO: 3) Acrp Rev: 
GCCTCTAGAGAGTTGGTATCATGGTAGAGAAG (SEQ ID NO: 2). 

Both forward primers contain a Bam HI site and the reverse primer an Xba I site 
allowing the subcloning of Acrp30 (SEQ ID NO: 4) and 16 (SEQ ID NO: 5) respectively. 
The PCR fragments were subcloned and sequenced. This sequence analysis revealed that 
aa 1 13 was changed from Met to Val (ATG -» GTG) compared to the published 
sequence. Since this mutation was found in all PCR amplifications from two independent 
fat RNA preparations we consider that the published sequence is most likely wrong. 
Indeed analysis of more than 30 expression sequence tags (EST) revealed that position 
1 13 is not a Met but a Val. The amino acid numbering refers to the published sequence 
(GenBank, U37222, SEQ ID NO: 7). 

Generation of tagged Adiponectin versions 

The cDNA's encoding Acrp30 and the globular domain of Acrp30 (=Acrpl6) 
were then subcloned into vectors containing either C- or N- terminal FLAG tags. For 
production purposes these different tagged versions were sub-cloned into pCep-puro 
(Wuttke et al. J. Biol. Chem. 2001, Sep 28; 276(39):36839-48). This vector is a modified 
version of pCep4 (Invitrogen) whereby the hygromycin resistance has been exchanged by 
the puromycin selection marker. Due to the Epstein-Barr virus origin of replication (OriP) 
and the replication initiation factor (EBNA1) this plasmid is maintained episomaly at low 
copy number in 293-EBNA1 cells, allowing the rapid generation of stable cell 
populations. For details on the sequences of the different proteins see SEQ ID NO: 6 and 
SEQ ID NO: 7 for Adiponectin (Acrp30), SEQ ID NO: 8 for Acrp30-FLAG-C, SEQ ID 
NO: 9 for Acrpl6-FLAG-C, SEQ ID NO: 10 for Acrp 1 6-FL AG-N. 
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Eukaryotic Expression of the Baits 

In order to produce the different bait proteins 293 EBNA1 cells were transfected 
with the different Adiponectin constructs. The cells were propagated in DMEM 
supplemented with 10 % FCS, 1% pen/ strep and 250 |^g/ml G418. One day before 
transfection the cells were split 1 to 3. The transfections were performed with 
Lippofectamine 2000 (Invitrogen) according to the manufacturer's recommendation. One 
day after transfection the cells were transferred from a 10 cm dish to a 1 5 cm dish in the 
presence of 1 fig/ml puromycin. 24 to 48 h later all non-transfected cells had detached. 
Once the plates had reached confluence they were split at a 1 to 3 ratio to finalize the 
selection. These plates were then allowed to reach confluence and transferred in a 1 to 2 
ratio to poly-L-lysine coated plates for harvesting purposes. The next day the adherent 
cells were washed with PBS and serum free medium was added to the plates (DMEM 
/F12 1:1 supplemented with 10 mg/1 L-Glutathione reduced, 161 mg/1 N-Acetyl-L- 
Cysteine, 1% pen/strep and 1 fig/ml puromycin). Supernatants were collected every 3 X A 
days over a period of 3 to 4 weeks. Cellular debris were removed by centrifugation at 
3000 g for 10 minutes followed by filtration through a 0.2 jx filter. The Adiponectin 
containing medium was kept at 4°C until further processing. 

EXAMPLE 2 
Purification Of The Baits 

Concentration of FL AG-tagged fusion proteins 

In order to get an efficient purification by FLAG affinity chromatography the 
FLAG tagged proteins had to be concentrated first from the cell culture supernatants. Two 
different methods have been used, either anion exchange chromatography or ammonium 
sulfate precipitation. Both methods have successfully been used by others to purify 
biologically active Acrp30 from cell culture supernatants. The two methods are briefly 
described bellow. 

Anion exchange chromatography 

Supernatants containing FLAG tagged proteins (Acrpl6-FLAG-C (SEQ ID NO: 
9), Acrp30-FLAG-C (SEQ ID NO: 8)) were equilibrated to pH 8.0 with 20 mM HEPES 
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and loaded on anion exchange columns (Q-Sepharose fast flow; Pharmacia Cat. No. 17- 
0510-01) at flow rates of 2-4 ml /min at 4 °C. The columns were then washed with at least 
10 column volumes of 20 mM HEPES pH 8.0, 50 mM NaCL Bound proteins were eluted 
at a flow rate of 4 ml/min on an Akta purifier (Pharmacia) with 20 mM HEPES pH 8.0 
with the following gradient: 50 to 500 mM NaCl in 5 column volumes, 500 to 750 mM 
NaCl in 1 column volume and 1 column volume at 1.5 M NaCl. The fractions were 
analyzed by SDS-PAGE and coomassie brilliant blue staining or anti FLAG western blot. 
The Adiponectin containing fractions were pooled and filtered with a 0.2 |i filter and 
stored at 4°C until FLAG affinity purification. 

Ammonium sulphate precipitation 

Supernatants containing FLAG tagged proteins (Acrpl 6-FLAG-N (SEQ ID NO: 
10)) were equilibrated to pH 8.0 with 20 mM HEPES and 40 % w/v ammonium sulfate 
was added to the supernatants. Ammonium sulfate precipitation was performed at 4°C 
under stirring for 6-8 h. The precipitate was then pelleted for lh at 8000 g at 4°C. The 
pellet was resuspended in 20 mM HEPES, pH 8.0 supplemented with 50 mM NaCL 
Insoluble material was removed by filtration through a 22 |aM Millex GV sterile filters 
(Millipore) filter and the resuspended precipitate was stored at 4°C until FLAG affinity 
purification. 

FLAG affinity chromatography 

All FLAG tagged constructs were purified by affinity chromatography using M2- 
FLAG-Agarose resin (Sigma, Cat. No. A220) as follows. The concentrated samples were 
pumped over the FLAG column at room temperature using a peristaltic pump at flow 
rates of 1-2 ml/ min. The columns were then washed with at least 20 column volumes of 
TBS (10 mM Tris/HCl pH 7.5). Bound proteins were eluted with FLAG peptide (Sigma, 
Cat. No. F3290) at a concentration of 0.1 mg/ml in TBS. The protein containing fractions 
were pooled and concentrated using Millipore Ultrafree centrifugal filters 5K (Millipore, 
Cat. No.UFV4BCC25). The same concentration filters were used to perform a buffer 
exchange to PBS and to get rid of residual FLAG peptide. An at least 200 fold dilution 
was performed on the different samples. Purified proteins were sterile filtered using 
Millipore Millex filters (Millipore Cat. No. SLGV 004 SL) and stored in PBS at 4°C. 
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Analysis and quantification of the baits 

The different bait preparations were quantified both, by Bradford analysis (Biorad) 
according to the manufacturer's recommendation using IgG as a standard and by UV 
absorption using the theoretical extinction coefficient (e). The theoretical extinction 
coefficient was determined on the ExPASy web site. Briefly the samples were diluted 1 to 
10 in PBS and the absorption at 280 nm was determined. The concentration was 
calculated as follows: Dilution x MW/e x OD280 = mg/ml (MW=Molecular Weight, 
OD=optic density). The results of the quantification are shown in Fig. 4. The samples 
were then diluted to 1 .5 mg/ml based on the UV measurements. The purity of the proteins 
was assessed by SDS-PAGE and subsequent coomassie staining of the gels. All samples 
showed a high degree of purity as documented by the appearance of a major band (> 
90%) in the SDS page analysis. Acrp30-FLAG-C showed the typical reported three bands 
due to differential glycosylation of the protein. 

EXAMPLE 3 

Construction of an alphaviral cDNA expression library containing the Adiponectin 
receptor 

Total RNA was isolated from differentiated C2C12 mouse myoblast cells with the 
RNeasyTM RNA isolation kit (Qiagen). Selection of polyA+ RNA was carried out with 
the OligotexTM inRNA isolation kit (Qiagen). Single-stranded cDNA was produced from 
1 (ag polyA+ RNA with PowerScriptTM reverse transcriptase (Clontech) using the 
template switch protocol (Zhu et aL, 2001), with the 3'-Sfi oligonucleotide (5'-AAG CAG 
TGG TAT CAA CGC AGA GTG GCC GAG GCG GCC TTT TTT TTT TTT TTT TTT 
TTT TTT TTT TTT VN-3') (SEQ ID NO: 1 1) as primer, and the 5'-Sfi oligonucleotide 
(5'-d[AAG CAG TGG TAT CAA CGC AGA GTG GCC ATT ACG GCC] r[GGG]-3') 
(SEQ ID NO: 12) as switch template. 

Double-stranded cDNA was then produced by 14 cycles of polymerase chain 
reaction (PCR), using the Advantage2 polymerase mix (Clontech) and an anchor primer 
(5'-AAG CAG TGG TAT CAA CGC AGA GT-3') (SEQ ID NO: 13) in a total volume of 
500 jlxI- Double-stranded cDNA was purified with the Qiaquick PCR purification kit 
(Qiagen), digested with the restriction endonuclease Sfil (Roche), and size-fractionated 
by agarose gel electrophoresis. Three fractions, corresponding to large (>3kb; fraction A), 
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intermediate (1.5-3 kb; fraction B), and small cDNAs (0.4-1. 5kb; fraction C) were isolated 
by electroelution and cloned separately into the alphaviral expression vector pDelSfi. The 
sublibraries A, B, and C consisted of 7x106, 2x1 07, and 1.2x107 independent 
transformants, respectively. DNA was isolated from pooled colonies using the HiSpeed 
Plasmid Maxi Kit (Qiagen). 

Plasmids were prepared for in vitro transcription as follows. 5 \xg of each 
sublibrary were linearized, half with the restriction endonuclease Notl (Roche), the other 
half with Pacl (New England Biolabs). 5 jig of the helper plasmid pDHEB (Bredenbeek 
et al., 1993), encoding the Sindbis virus structural proteins, were linearized with the 
restriction endonuclease EcoRl . All restriction digests were then extracted with phenol- 
chloroform, ethanol precipitated, and resuspended in RNase-free H20 at a concentration 
of 0.5 jig/pl 1 |xg of each linearized sublibrary and of the helper plasmid were subjected 
to SP6 RNA polymerase-mediated in vitro transcription in a volume of 20 \i\ 9 using the 
mMessage mMachineTM kit (Ambion). Each sublibrary RNA was co-electroporated with 
an equimolar amount of helper RNA into 107 BHK cells. 18 hours post transfection, cell 
supernatants were harvested and the viral titers determined. The titers were: fraction A, 
8x106; fraction B, 1.2x107; fraction C 5 1.5x107. 

EXAMPLE 4 

Screening For The Adiponectin Receptor By Fluorescence- Activated Cell Sorting 

Subconfluent (80%) baby hamster kidney (BHK) cells were infected with the 
C2C12 viral library at a multiplicity of infection (MOI) of 0.2. 2x107 cells were infected 
with each sublibrary. 5.5 hours post-infection cells were detached with cell dissociation 
buffer (Sigma), washed and stained for 45 min with Acrp30-FLAG-C at a concentration 
of 50|jg/mL After extensive washing, cells were incubated with a mouse anti FLAG 
antibody (FLAG M2, Sigma) at a concentration of 1 .8|ig/ml for 30 min. After washing, 
cells were stained for additional 30 min with FITC-conjugated anti-mouse IgG antibody 
(Jackson ImmunoResearch) at a concentration of 5|j,g/ml. All stains were performed in 
HP1 medium (TurboDoma medium, Cell Culture Technologies GmbH) supplemented 
with 0.5% FCS at 4°C. 

Cell pools were then filtered and sorting was performed on a FACS Vantage flow 
cytometer (Becton Dickinson). In a first step FITC-positive cells were enriched and 
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stained with propidium iodide (PI) to exclude dead cells. Afterwards single cell sorting 
for bait binding (higher FL1 fluorescence) PI negative cells was carried out. Each sorted 
single cell was incubated in a well of a 24- well plate containing 50% confluent BHK 
feeder cells. Upon virus spread (2-3 days post-sorting), the infected cells were tested by 
FACS analysis for Adiponectin binding as described above for the sorting. To exclude 
false positive events an Fc-receptor (FcR) staining was done in parallel. At day 2, 69 out 
of 176 wells showed typical signs of viral infection and 43 bound the Adiponectin baits, 4 
wells were identified as FcR/s. Twenty samples binding Adiponectin were further 
processed for gene rescue. 

EXAMPLE 5 

Rescue Of cDNA Encoding The Adiponectin Receptor, T-cadherin 

To obtain the cDNA encoding a putative Adiponectin receptor, a RT-PCR was 
performed using 20 supernatants, each containing recombinant Sindbis virus. 

For the viral RNA isolation 50 jxl of viral supernatant and QIAmp Viral RNA Kit 
(Qiagen, Cat No,: 52409) was used. The procedure was performed according to 
manufacturer's protocol and the RNA was dissolved in 30 (xl AVE elution buffer. 

For cDNA synthesis 9 pi of the viral RNA were reversely transcribed in a total 
volume of 20 jjlI at 42°C for 1 hour using 200 Units SUPERSCRIPTTM II RNase H- 
reverse transcriptase (Invitrogen Life Technologies, Cat. No. 18064-022), lOpmol LPP2 
primer (5'- ACA AAT TGG ACT AAT CGA TGG C-3') (SEQ ID NO: 14) according to 
the manufacturer's protocol . The reaction was terminated by incubation at 70°C for 
ISminutes. To remove the complementary RNA prior to PCR the cDNA was treated with 
2 Units of RNase H at 37°C for 30 minutes. 

The PCR was performed using 5ul cDNA as template, Expand High Fidelity PCR 
System (Roche, Cat. No. 1 732 650) and the primers GW-Del7630 (5'- GGG GAC AAG 
TTT GTA CAA AAA AGC AGG CTC TAC AAC ACC ACC ACC TCT AG-3') (SEQ 
ID NO: 15) and GW-LPP2 (5'- GGG GAC CAC TTT GTA CAA GAA AGC TGG GTA 
CAA ATT GGA CTA ATC GAT GGC-3 ') (SEQ ID NO: 16). The PCR reaction was 
performed on an Eppendorf Mastercycler gradient thermal cycler with one 
predenaturation step of 2 min at 94°C, followed by 34 cycles of 20sec. at 94°C, 20 sec at 
60°C, and 3min plus lOsec each cycle at 68°C, and one final cycle of 20 min at 68°C in a 
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25ul reaction volume. The resulting PCR product was analyzed on an agarose gel and 
isolated using QIAquick PCR purification Kit (Cat No.: 218104). The isolation was 
performed according to manufacturer's protocol. The PCR product was eluted in 30 jal 
Elution buffer (lOmM Tris) and directly sequenced with LPP-1 primer 
(ATACGACTCACTATAGGGAGAC) (SEQ ID NO: 17). Obtained sequences were 
analyzed for identity or similarity using the standard nucleotide-nucleotide BLAST 
(blastn) similarity search program and the sequences of GenBank+EMBL+DDBJ+PDB 
(but no EST, STS 5 GSS, or phase 0, 1 or 2 HTGS sequences). Analysis of 20 clones 
revealed that the novel receptor for adiponectin is T-cadherin. Based on these findings the 
remaining 23 Adiponectin positive clones were analysed by RT-PCR using T-cadherin 
specific primers T-Cad-1 : CAG CCG AGA ACT CCG CTC AC (SEQ ID NO: 18), and 
T-Cad-2. CGG TGA GCC GGA ACT TGG AC (SEQ ID NO: 19). All clones were shown 
to be T-cadherin. Hence T-cadherin was cloned 43 times independently as an interaction 
partner of adiponectin. 

EXAMPLE 6 

Adiponectin-Bait Acrp30-FLAG-C binds To T-cadherin in transiently transfected 
293 cells 

In order to validate the binding of adiponectin to T-cadherin with an independent 
expression system, T-cadherin was subcloned into a mammalian expression vector. For 
this purpose a T-cadherin cDNA containing gateway Bl and B2 sites resulting from the 
gene rescue was used to perform a gateway BP reaction with an appropriate donor vector 
(pDonor201, Invitrogen) according to the manufacturer's recommendations. The resulting 
clone was named pEN-T-cadherin. pEN-T-cadherin was then used in a gateway LR 
reaction according to the manufacturer's recommendation to transfer the cDNA into a 
mammalian expression vector (pGF-GW). pGF-GW contains a gateway cassette 
(Invitrogen) downstream of the CMV promoter, such that cDNAs which are recombined 
with the gateway technology are under the control of the CMV promoter. In addition 
pGF-GW contains GFP under the control of a retroviral LTR. This vector allows the 
visualization of transfected cells by flow cytometry and since T-cadherin and GFP are on 
the same vector, all the cells which are GFP positive also express T-cadherin. 293-EBNA 
cells were seeded on day previous transfection at a density of 4.5 x 106 cells per 10 cm 
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dish. The next day the cells were transfected using lipofectamine 2000 according to the 
manufacturer's recommendation (Invitrogen). Two days after transfection the cells were 
harvested and stained with Adiponectin. Briefly the cells were incubated with 50 (xg/ml 
purified Acrp30-FLAG-C for 30 minutes, followed by incubation with mouse anti-FLAG 
(M2, Sigma, 2 ng/ml, 30 minutes), and Cy5-coupled anti-mouse (Jackson, 1 jag/ml). 
Between the different incubation steps the samples were extensively washed. All stains 
and washes were performed with PBS supplemented with 1 % FCS. The stained samples 
were than analysed by FACS using a FACS Calibur (Becton Dickinson). As shown in 
figure 1 Acrp30-FLAG-C showed clear binding to the GFP positive population in the 
cells transfected with pGF-T-cadherin, whereas no binding was detected to the GFP 
negative (untransfected) cells. The secondary reagents alone neither stained the GFP 
negative nor the GFP positive cell population. Similarly no binding of Acrp30-FLAG-C 
was detected to cells transfected with empty vector (pGF-GW). These data confirm with 
an independent expression system that T-cadherin specifically binds to adiponectin and 
that T-cadherin is therefore a novel adiponectin receptor. 

EXAMPLE 7 

Determination of the Dissociation Constant of the Adiponectin-T-cadherin 
Interaction 

In order to determine the dissociation constant of the adiponectin - T- cadherin 
interaction, 293-EBNA cells were transfected with pGF-T-cadherin as described in 
example 6. Two days after transfection the cells were harvested and stained with 
decreasing concentration of Acrp30-FLAG-C ( 50, 12.5, 6.3, 3.1, 1.6, 0.8, 0.4 and 0 
jug/ml) as described in example 6. The cells were then analysed by FACS using a FACS 
Calibur (Becton Dickinson). To determine the binding affinity, the geometric mean 
fluorescence of the GFP positive population was determined using FACS WEMmdi 
software. The geometric mean fluorescence was then normalised by deducing the mean 
fluorescence of the sample which was stained with the secondary reagents only from the 
different samples and then all the values were divided by the maximal fluorescence. The 
normalised values for the mean fluorescence were than plotted against the concentration 
of Acrp30-FLAG-C. As shown in figure 2 the binding is saturated at the highest 
concentrations of Acrp30-FLAG-C and gradually declines with decreasing amounts of 
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protein. The concentration for half maximal binding was determined as 2.2 (ag/ml. The 
Kd was then calculated by dividing the concentration for half maximal binding (0.0022 
g/1) by the molecular weight of the protein (26546 g/Mol) leading to a Kd of 83 nM.. This 
Kd is in accordance with a physiological role of the T-cadherin-adiponectin interaction, 
since the circulating concentrations of adiponectin is in the range of 10 jag/ml in the 
serum of healthy individuals . 

EXAMPLE 8 

Identification Of An Inhibitor Of The Adiponectin-T-cadherin Interaction 

Methods for the identification of small molecule inhibitors are well known in the 
art (Comb Chem High Throughput Screen. 1998 Dec;l(4):171-83. Review.). Cell free 
systems may be most useful, where adiponectin or T-cadherin is conjugated to a solid 
phase and before soluble T-cadherin or adiponectin, respectively, is added in the presence 
of various small molecule. Small molecules are looked for that block the interaction 
between adiponectin and T-cadherin. Preferably, thousands or hundreds of thousands 
assays are run in parallel using one small molecule per assay. 

Alternatively, a cell line expressing T-cadherin may be used and the interaction 
between the adiponectin and the cell line is blocked using small molecules in an assay 
similar to the one mentioned above. 

There are various ways to measure the interaction between two proteins that are 
well known in the ait (Comb Chem High Throughput Screen. 1998 Dec; 1(4): 171-83. 
Review.) 

EXAMPLE 9 

Identification Of An Inhibitor Of The Adiponectin-T-cadherin Interaction: 
Monoclonal Antibody 

Animals, preferably mice and more preferably mice with a humanized B cell 
repertoire are immunized with the extracelluar part of T-cadherin coupled to a carrier, 
preferably a protein carrier. Alternatively, mice may be immunized with DNA encoding 
T-cadherin, preferably linked to a T helper cell epitope. Alternatively, mice may be 
immunized with fragments of T-cadherin. Monoclonal antibodies are generated thereafter 
using standard methods (see e.g. Chapter 6, Antibodies A Laboratory Manual, Cold 
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Spring Harbor Laboratory Press,1988). Monoclonal antibodies may then be selected for 
their ability to block the adiponectin T cadherin interaction, characterizing them as 
antagonists. Alternatively, monoclonal antibodies specific for T-cadherin may be 
generated using phage display methods which are well known in the art (see e.g. Azzazy 
et al. 2002, Clin Biochem. 35(6):425-45). The specific monoclonal antibodies may then 
be characterized for their ability to block the adiponectin T-cadherin interaction. 

EXAMPLE 10 
Identification Of A T-cadherin Agonist 

Methods for the identification of small molecule agonists are well known in the art 
(Comb Chem High Throughput Screen. 1998 Dec; 1(4): 171-83.). Cell based systems may 
be most useful for the task. Specifically, a cell line may be generated that is transfected 
with T-cadherin thereby becoming responsive to the treatment with adiponectin. The 
parental cell line is not responsive to adiponectin. In a high-throughput screening assay, 
small molecules are now looked for that trigger a adiponectin-like response in the 
transfected cell line but not in the parental cell line. 

EXAMPLE 11 

Identification Of A T-cadherin Agonist: Monoclonal Antibody 

Animals, preferably mice or rats and more preferably mice with a humanized B 
cell repertoire are immunized with the extracelluar part of T-cadherin coupled to a carrier, 
preferably a protein carrier. Alternatively, mice may be immunized with DNA encoding 
T-cadherin, preferably linked to a T helper cell epitope. Alternatively, mice may be 
immunized with fragments of T-cadherin. Monoclonal antibodies are generated thereafter 
using standard methods (see e.g. Chapter 6, Antibodies A Laboratory Manual, Cold 
Spring Harbor Laboratory Press,1988). Monoclonal antibodies may then be selected for 
their ability to mimic the action of adiponectin in vivo or in vitro, characterizing them as 
T-cadherin agonists. Alternatively, monoclonal antibodies specific for T-cadherin may be 
generated using phage display methods which are well known in the art (see e.g. Azzazy 
et al. 2002, Clin Biochem. 35(6):425-45). The specific monoclonal antibodies may then 
be selected for their ability to mimic the action of adiponectin in vivo or in vitro, 
characterizing them ad T-cadherin agonists. 
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EXAMPLE 12 

Method for Determining Whether an Agent that Interacts with T-cadherin 
Improves Insulin Sensitivity In vitro 

Adiponectin has been shown to enhance insulin activity. Therefore, molecules 
that interact with the adiponectin receptor (T-cadherin) likely function to improve insulin 
sensitivity. Agents that interact with T-cadherin, such as, e.g., antibodies or other 
chemical agents, are tested for their ability to improve insulin sensitivity using in vitro 
assays. An exemplary assay is described in Berg et al., Nat. Med. 7:947-953 (2001). 
Briefly, single cell suspensions of hepatocytes are obtained from perfusions of Sprague- 
Dawley rats using the procedure of Berry and Friend, J. Cell. Biol. 43:506-520 (1969), 
and the perfusion method of Leffert et al, Methods in Enzymol. 58:536-544 (1979). The 
cells are plated on tissue culture plastic for 6h at a density of 2x105 cells per well in a 24 
well plate which has been pre-coated with rat-tail collagen I. This can be down scaled to a 
96 well format, adapting the volumes and numbers of cells according to the cell surface. 
During plating, cells are cultured in RPMI 1640 medium supplemented with 10% FCS, 
penicillin/streptomycin 10 |ag/ml insulin and 10 |aM dexamethasone. 

After the cells have adhered to the plates the media is changed to RPMI 1640 
medium supplemented with 5 mM glucose, 0.4% FCS in the absence of insulin and 
dexamethasone. The cells are then allowed to adapt to this low glucose medium over 
night. 

The following morning, the medium is refreshed and sub-physiological 
concentrations of insulin are added to the hepatocyte cultures in the presence or absence 
of increasing amounts of a test agent. The test agent is an agent that interacts with T- 
cadherin such as, e.g., an antibody or a chemical compound that exhibits physical 
interaction with T-cadherin. If antibodies are used, they are preferably administered at a 
concentration from about 0 to lOmg/ml. When the test agent is a chemical compound, it 
is preferably administered at a concentration of from about 0 to 100 mM. Sub- 
physiological concentrations of insulin shall mean concentrations of insulin which have 
no effect on hepatic glucose production. These concentrations are typically in the range of 
35 pM but may vary from one insulin batch to another. 

To determine the optimal concentration of insulin for this assay, a titration 
experiment should be performed on every insulin batch. For the titration experiments, 
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typically about 0 to about 1000 pM insulin is used. To test enhancement of insulin action, 
the highest concentration that does not lead to reduced glucose production is used. This 
concentration is generally in the range of 35 pM. 

The cells are next incubated for another 24 h. Then the cells are incubated in 
glucose-free medium containing 5 mM each of alanine, valine, glycine, pyruvate and 
lactate. The glucose production is then measured with a Trinder assay (Sigma). A 
reduction in glucose production using the test agent, as compared to the glucose 
production observed when the test agent is not used (or other suitable control assay), will 
identify the test agent as one that mimics an action of adiponectin. 

EXAMPLE 13 

Method for Determining Whether an Agent that Interacts with T-cadherin 
Enhances Insulin-Mediated Glucose Uptake and/or IRS- 1 -Mediated PI-3-Kinase Activity 
In vitro 

Adiponectin has been shown to enhance insulin-mediated glucose uptake and to 
enhance IRS- 1 -mediated PI-3-kinase activity in differentiated skeletal muscle cells 
(C2C12). Therefore, molecules that interact with T-cadherin can be assayed for then- 
ability to enhance insulin mediated glucose uptake and/or IRS-1 mediated PI-3 -Kinase 
activity in differentiated C2C12 cells in order to determine if the molecules mimic an 
action of adiponectin. These assays can be performed as described in Maeda et al., Nat. 
Med. 8:731-737 (2002) and del Aguila et al., Am. J. Physiol. 276.-E849-855 (1999). 

Briefly, cultured C2C12 skeletal muscle cells are maintained according to the 
supplier's instructions (ATCC). To induce differentiation, C2C12 cells are allowed to 
reach confluence and then are transferred to DMEM supplemented with 2% horse serum. 
The cells are then incubated for another 5-7 days in this differentiation medium. At this 
time the myotube formation is maximal. The cells are then incubated in the presence or 
absence of increasing concentrations of a test agent. The test agent is an agent that 
interacts with T-cadherin such as, e.g., an antibody or a chemical compound that exhibits 
physical interaction with T-cadherin. If antibodies are used, they are preferably 
administered at a concentration from about 0.1 to lOmg/ml. When the test agent is a 
chemical compound, it is preferably administered at a concentration of from about 0 to 
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100 mM. Then the cells are incubated for the indicated times with or without insulin at a 
concentration of 100 nM. 

For the analysis of IRS- 1 associated PI-3-kinase activity, the treated cells are 
incubated with 100 nM insulin for 5 minutes and then collected and lysed. A 1-mg sample 
of cell lysate is then immunoprecipitated with 4 \ig of IRS- 1 polyclonal antibodies, 
rocking overnight at 4°C. A 40-(il sample of slurry protein A-Sepharose is added to the 
immunoprecipitate for 2 h, and immunocomplexes are obtained by brief centrifiigation at 
9,000 rpm and washing three times in PBS-1% NP-40, two times in 500 mM LiCl-100 
mM Tris, pH 7.6, and one time in 10 mM Tris «HC1, pH 7.4, 100 mM NaCl, and 1 mM 
trans-1,2- diaminoacylclohexane-N,N,N8,N8-tetraacetic acid. The pellets are then spun 
down one more tune and washed in PI 3 -kinase adenosine assay buffer (20mMTris, pH 
7.4, lOOmMNaCl, 10 mM MgC12, 0.5 mM EGTA, and 120 |u,M adenosine). The final 
pellet is then resuspended in 40 |lx1 of PI 3 -kinase adenosine assay buffer. A 50-|il sample 
of phosphatidylinositol and phosphatidylserine is dried down in a nitrogen stream and 
sonicated in 100 (xl of 20 mM HEPES-1 mM EDTA, pH 7.4. The lipid mixture is kept on 
ice, and 5 \xl of this mixture (2 |ig/|il of phosphatidylinositol) are added to each sample. 
The solution is mixed by sonication and incubated for 10 min at 30°C on a heat block. A 
mixture consisting of 170 \iCi of [g-32P]ATP and 280 \iM unlabeled ATP is prepared, 
and the reaction is started by adding 5 (il of this mixture to each sample. After 10 min at 
30°C, the reaction is stopped by the addition of 200 \il 1 N HC1 to each sample. The 
phosphatidylinositol 3-phosphate (PI3P) is extracted with 160 yd chloroform- methanol 
(1:1). The phases are separated by centrifiigation, and the lower organic phase is removed 
and separated by TLC. The radioactivity incorporated into PI3P is determined by 
phosphorimaging of the TLC plates. An increase in signal using the test agent, as 
compared to the signal observed when the test agent is not used (or other suitable control 
assay), will identify the test agent as one that mimics an action of adiponectin. 

To determine the enhancement of insulin-mediated glucose uptake, the treated 
cells (see above) are used in a glucose uptake assay as described in del Aguila et al., Am. 
J. Physiol. 276:E849-855 (1999). Briefly, glucose uptake is assayed using 2-DG. After 5 h 
of serum starvation (the last 5 h of the 24 h treatment with the test agent), cells are 
incubated with or without insulin (100 nM) for 30 min. The cells are then washed two 
times with wash buffer (20 mM HEPES, pH 7.4, 140 mM NaCl, 5 mM KC1, 2.5 mM 
MgS04, and 1 mM CaC12). Cells are then incubated in buffer transport solution (wash 
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buffer containing 0.5 mCi 2-[3H]DG/ ml and 10 mM 2-DG) for 10 min. Uptake is 
terminated by aspiration of the solution. Cells are then washed three times, and 
radioactivity associated with the cells is determined by cell lysis in 0.05 M NaOH, 
followed by scintillation counting. Aliquots of cell lysates are used for protein content 
determination. 2-DG uptake is expressed as picomoles per minute per milligram of 
protein. An increase in signal using the test agent, as compared to the signal observed 
when the test agent is not used (or other suitable control assay), will identify the test agent 
as one that mimics an action of adiponectin. 

EXAMPLE 14 

Method for Determining Whether an Agent that Interacts with T-cadherin 
Enhances P-Oxidation In vitro 

Adiponectin has been shown to be strong enhancer of P -oxidation in isolated 
muscle cells. Therefore, molecules that interact with T-cadherin are likely candidates for 
agents that cause increased fatty acid oxidation in muscle cells. Mouse myoblasts (C2C12 
cells) can be used to assay molecules that interact with T-cadherin for the ability to 
enhance fatty acid oxidation in muscle cells. An assay for fatty acid oxidation is 
described in Fruebis et al. 3 Proc. Natl. Acad. Sci. USA 13:2005-2010 (2001). 

Briefly, cultured C2C12 skeletal muscle cells are maintained according to the 
supplier's instructions (ATCC). To induce differentiation, C2C12 cells are allowed to 
reach confluence and then are transferred to DMEM supplemented with 2% horse serum. 
The cells are then incubated for another 7 days in this differentiation medium. At this 
time, the myotube formation is maximal. 1 hour before the experiment, the medium is 
removed and the preincubation (MEM, 3mM glucose, 4mM glutamine, 25 mM Hepes, 
1% Free fatty acid free BSA, 0.25 mM oleate) medium is added in the presence or 
absence of increasing concentrations of a test agent. The test agent is an agent that 
interacts with T-cadherin such as, e.g., an antibody or a chemical compound that exhibits 
physical interaction with T-cadherin. If antibodies are used, they are preferably 
administered at a concentration from about 0.1 to lOmg/ml. When the test agent is a 
chemical compound, it is preferably administered at a concentration of from about 0 to 
100 mM. 

Next, [1-C14] oleic acid (1 nCi/ml, American Radiolabeled Chemicals) is added 
and the cells are incubated for 90 minutes at 37°C. After the incubation period, the 
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medium is removed and assayed for 14C02 by liquid scintillation counting. An increase 
in signal using the test agent, as compared to the signal observed when the test agent is 
not used (or other suitable control assay), will identify the test agent as one that mimics an 
action of adiponectin. 

EXAMPLE 15 

ivi^tinju. iui Lyct^iiuinui^ vv ijiciuci on ^vgcm Liiai lateralis wmi i -uauiienn 
Stimulates AMPK Phosphorylation, ACC Phosphorylation, and/or Lactate Production In 
vitro 

Adiponectin has been shown to stimulate phosphorylation and activation of 5'- 
AMP-activated protein kinase and the phosphorylation of acetyl coenzyme A carboxylase 
(ACC) in the liver and in skeletal muscle. In parallel, adiponectin was shown to stimulate 
fatty acid oxidation and lactate production in myocytes and to the reduction of molecules 
involved in gluconeogenesis in the liver. These effects of adiponectin can be used to 
determine whether an agent that interacts with T-cadherin mimics an activity of 
adiponectin. The assessment of these activities can be performed as described previously 
by Yamauchi et al., Nat. Med. 8:1288-1295 (2002). 

Briefly, cultured C2C12 skeletal muscle cells are maintained according to the 
supplier's instructions (ATCC). To induce differentiation, C2C12 cells are allowed to 
reach confluence and then transferred to DMEM supplemented with 2% horse serum. The 
cells are then incubated for another 5-7 days in this differentiation medium. At this time 
the myotube formation is maximal. The cells are then incubated in the presence or 
absence of increasing concentrations of a test agent. The test agent is an agent that 
interacts with T-cadherin such as, e.g., an antibody or a chemical compound that exhibits 
physical interaction with T-cadherin. If antibodies are used, they are preferably 
administered at a concentration from about 0. 1 to 1 Omg/mL When the test agent is a 
chemical compound, it is preferably administered at a concentration of from about 0 to 
100 mM. 

The phosphorylation state of ACC and AMPK is then monitored in short intervals 
from the time of addition of the test agent up to 1 hour after the treatment. The 
phosphorylation state of these two proteins is assessed by immunoblot analysis using 
phosphor specific antibodies to AMPK (Cell Signaling) and ACC (Upstate Biotech). 
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Briefly, the cells are harvested and lysed. The concentration of the proteins in the 
different samples is then determined and equal amounts of the proteins are loaded on a 
polyacrylamide gel. The proteins are then transferred on nitrocellulose by western 
blotting. The amount of phosphorylated ACC and AMPK respectively is then assessed 
using phosphopeptide specific antibodies to ACC and AMPK and the appropriate 
secondary reagents. Similarly the enzyme activity of AMPK and ACC is measured as 
described in Minokoshi et al., Nature 415:339-343 (2002). Briefly, to measure the isoform 
AMPK specific activity in C2C12 cells, AMPK is immunoprecipitated from 100 jug of 
cell lysate with specific antibodies against AMPK coupled to protein A or protein G 
sepharose beads. The kinase activity is then measured using a synthetic peptide (SAMS) 
and [D-32P]ATP. The activity of ACC in C2C12 cell lysates is measured by 14C02 
fixation to acid-stable products in the presence or absence of 2 mM citrate, an allosteric 
activator of ACC. An increase in signal using the test agent, as compared to the signal 
observed when the test agent is not used (or other suitable control assay), will identify the 
test agent as one that mimics an action of adiponectin. 

To test the activity of T-cadherin antibodies or chemical agents on d lactate 
production in differentiated C2C12 cells, the cells are differentiated as described above 
and incubated in the presence or absence of increasing concentrations of a test agent. The 
test agent is an agent that interacts with T-cadherin such as, e.g., an antibody or a 
chemical compound that exhibits physical interaction with T-cadherin. If antibodies are 
used, they are preferably administered at a concentration from about 0.1 to lOmg/ml. 
When the test agent is a chemical compound, it is preferably administered at a 
concentration of from about 0 to 100 mM. The cells are then incubated for 1 h and lactate 
production is measured after 0, 15, 30 and 60 minutes of incubation. The lactate 
concentration is determined using a calorimetric method (Lactate C; Wako Pure Chemical 
Industris, Osaka Japan). An increase in lactate concentration using the test agent, as 
compared to the lactate concentration observed when the test agent is not used (or other 
suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. 
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EXAMPLE 16 

Method for Determining Whether an Agent that Interacts with T-cadherin Inhibits 
Smooth Muscle Cell Proliferation In vitro 

The hyperproliferation of smooth muscle cells is implicated in intimal thickening 
and stenosis. This is especially observed after angioplasty or generally after artery injury. 
Adiponectin was shown to reduce smooth muscle cell proliferation. Therefore, molecules 
that interact with T-cadherin can be assayed for their ability to reduce smooth muscle cell 
proliferation, thereby identifying such molecules as agents that are useful in the treatment 
of coronary artery disease. 

The ability of agents that interact with T-cadherin to effect smooth muscle cell 
proliferation can be tested as described in Matsuda et al., J. Biol. Chem. 277:37487-37491 
(2002). Briefly, the experiments are performed with human aortic smooth muscle cells 
(HASMC's) which can be obtained from Clonetics, CA, USA and are maintained in 
plastic plates precoated with type I collagen (Beckton Dickinson). They are typically used 
at passage 4 or 5. For cell proliferation assays, HASMC's are treated for 18 hours in 
Dulbecco modified Eagle Medium containing 2% fetal calf serum with 10 ng/ml human 
recombinant platelet derived growth factor (PDGF)-BB, HB-EGF, basic fibroblast growth 
factor (FGF), epidermal growth factor (EGF) in the presence or absence of increasing 
concentrations of a test agent. The test agent is an agent that interacts with T-cadherin 
such as, e.g., an antibody or a chemical compound that exhibits physical interaction with 
T-cadherin. If antibodies are used, they are preferably administered at a concentration 
from about 0.1 to lOmg/ml. When the test agent is a chemical compound, it is preferably 
administered at a concentration of from about 0 to 100 mM. 

A proliferation assay is then conducted. This assay generally involves evaluating 
the incorporation of radioactively labeled thymidine. Typically, cells are exposed to [H3] 
thymidine (Amersham, Pharmacia Biotech) at 20 jaCi/ml for 6 hours, then trypsinised and 
retrieved onto glass fiber filter using an automated cell harvester. [H3] thymidine uptake, 
a measure for proliferation rates, is then measured in a direct beta counter. A decrease in 
[H3] thymidine uptake using the test agent, as compared to the [H3] thymidine uptake 
observed when the test agent is not used (or other suitable control assay), will identify the 
test agent as one that mimics an action of adiponectin. Test agents that are shown to 
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mimic an activity of adiponectin by this assay can be tested further using in vivo assays 
such as those described elsewhere herein. 

EXAMPLE 17 

Method for Determining Whether an Agent that Interacts with T-cadherin Inhibits 
Smooth Muscle Cell Migration In vitro 

Smooth muscle cell migration is observed after vascular trauma, for example, 
trauma caused during angioplasty, which frequently leads to stenosis. Adiponectin has 
been shown to inhibit smooth muscle cell migration. Therefore, agents that interact with 
T-cadherin can be tested for their ability to inhibit smooth muscle cell migration in order 
to determine if such molecules mimic an action of adiponectin. 

Exemplary assays for smooth muscle cell migration are described in Matsuda et 
al., J. Biol. Chem. 277:37487-3791 (2002). Human aortic smooth muscle cells 
(HASMC's), which can be obtained from Clonetics, CA, USA, are maintained in plastic 
plates precoated with type I collagen (Beckton Dickinson). HASMC's are used at passage 
4 to 5. In order to assess the ability of test agents to influence the migration of these cells, 
Boyden chambers can be used. HASMC's are added to the transwell inserts (Coster, 12 
mm diameter, 12jj.m pore size) at a density of 5x104 cells per ml. Migration of the 
HASMC's is induced by the addition of HB-EGF at a concentration of 10 ng/ml in the 
presence or absence of increasing concentrations of a test agent. The test agent is an agent 
that interacts with T-cadherin such as, e.g., an antibody or a chemical compound that 
exhibits physical interaction with T-cadherin. If antibodies are used, they are preferably 
administered at a concentration from about 0.1 to lOmg/ml. When the test agent is a 
chemical compound, it is preferably administered at a concentration of from about 0 to 
100 mM. 

To monitor the migration activity of HASMC's, the transwell chambers are 
incubated for 4 hours under culture conditions. Migrated HASMC's on the lower surface 
of the membrane are then fixed with ethanol and stained with heamatoxylin. The extent 
of migration is then monitored microscopically by counting the number of stained nuclei 
per high power field (HPF; x 400). 

To measure the migration of HASMC's in response to growth factors in a high 
throughput format 96 well plates with a cover plate that contains membranes at the 
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bottom can be used (Millipore, Multiscreen-Migration, Invasion and Chemotaxis 
Multiscreen 96-well plate with tray). Typically, the HASMC's are added to the top plate 
and the migration inducing HB-EGF at a concentration of 10 ng/ml is added to the bottom 
well. Test agents are then either added in the top or the bottom well. The plates are then 
incubated for a defined time, typically, a time between 1 and 12h under cultivation 
conditions. The amount of migrated cells (cells in the bottom well) can then be monitored 
by colorimetric, radioactive, or microscopic methods. Alternatively the migrated cells can 
be counted by a fluorescence activated cell sorter. 

A decrease in migrated cells using the test agent, as compared to the migrated cells 
observed when the test agent is not used (or other suitable control assay), will identify the 
test agent as one that mimics an action of adiponectin. Test agents that are shown to 
mimic an activity of adiponectin by this assay can be tested further using in vivo assays 
such as those described elsewhere herein. 

EXAMPLE 18 

Method for Determining Whether an Agent that Interacts with T-cadherin Inhibits 
NF-kB signaling or Stimulates cAMP Levels In vitro 

Adiponectin has been shown to inhibit TNF-a induced NF-kB signaling through a 
cAMP dependent pathway in human aortic endothelial cells (HAEC's). Therefore, the 
ability of molecules that interact with T-cadherin to inhibit TNF-a induced NF-kB 
signaling identifies such molecules as those that mimic an activity of adiponectin. NF-kB 
signaling can be monitored, for example, by the method of Ouchi et aL, Circulation 
102:1296-1301 (2000). 

Briefly, HAECs (Clonetics) are maintained in plastic plates precoated with type I 
collagen (Becton Dickinson). To address the effect of agents on TNF-a induced NF-kB 
signaling, HAECs in a confluent state are preincubated for 18 hours in medium 199 
(Gibco) containing 0.5% FCS and 3% BSA with increasing amounts of a test agent. The 
test agent is an agent that interacts with T-cadherin such as, e.g., an antibody or a 
chemical compound that exhibits physical interaction with T-cadherin. If antibodies are 
used, they are preferably administered at a concentration from about 0.1 to lOmg/ml. 
When the test agent is a chemical compound, it is preferably administered at a 
concentration of from about 0 to 100 mM. 
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The cells are then exposed to human recombinant TNF-a (R&D systems) or 
vehicle at a final concentration of 10 U/mL for the times indicated. To measure IkB-cx 
phosphorylation, the proteosome inhibitor MG132 (20 |amol/l) is added to the cells 1 hour 
before TNF-a to stabilize the phosphorylated form of IkB-cx. Then, TNF-a is added to 
the cells (10 U/ml). The phosphorylation status of IkB-oc is then determined by 
immunoblot analysis. As a loading control an antibody against GAPDH is used. The cells 
are collected 0, 30 and 60 minutes after the addition of TNF-a. Whole-cell lysates are 
then resolved on 12.5% SDS-PAGE gels, followed by electrophoretic transfer to 
nitrocellulose membranes (Amersham).The membranes is then exposed to primary 
antibodies (anti-phospho-specific IkB-cx Ser32 from New England Biolabs and anti 
GAPDH from Biogenesis), and is then exposed to secondary antibodies conjugated to 
HRP. The antibody is detected with an ECL Western Detection Kit (Amersham). A 
decrease in signal using the test agent, as compared to the signal observed when the test 
agent is not used (or other suitable control assay), will identify the test agent as one that 
mimics an action of adiponectin. 

Similarly, since adiponectin has been shown to lead to increased cAMP levels in 
HAECs, test agents can also be assessed for their ability to increase the cAMP levels in 
HAECs in order to determine if they mimic an activity of adiponectin. cAMP levels can 
be assayed, for example, by the method of Ouchi et al., Circulation 102:1296 - 1301 
(2000). 

Briefly, HAECs (2x105 cells/well in 24-well plates) are stimulated with increasing 
amounts of a test agent in medium 199 containing 0.5% FCS and 3% BSA for 18 hours. 
Dishes are then placed on ice, and media is changed to ice-cold PBS to terminate the 
reaction. Intracellular cAMP is then determined with an enzyme immunoassay kit 
(Amersham) according to the manufacturer's instructions. An increase in signal using the 
test agent, as compared to the signal observed when the test agent is not used (or other 
suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. 
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EXAMPLE 19 

Method for Determining Whether an Agent that Interacts with T-cadherin Inhibits 
Endothelial Adhesion Molecule Expression In vitro 

Adiponectin has been shown to inhibit TNF-oc induced cell surface expression of 
vascular cell adhesion molecule- 1 (VCAM-1), endothelial-leukocyte adhesion molecule- 1 
(E-selectin), and intracellular adhesion molecule- 1 (ICAM-1) in human aortic endothelial 
cells (HAECs). Therefore, molecules that interact with T-cadherin can be tested for their 
ability to inhibit the expression of these adhesion molecules in order to determine if they 
mimic an activity of adiponectin. Methods for assessing cell surface expression of 
adhesion molecules are described, for example, in Ouchi et al., Circulation 100:2473 - 
2476 (1999). 

Briefly, HAECs (Clonetics) are maintained in MCDB131 medium (Clonetics) 
supplemented with 5% FCS, and cells from passages 4 through 6 are used for 
experiments. HAECs cultivated in collagen type I coated plates are allowed to reach 
confluence, and incubated for 18 hours in medium 199 (Gibco) containing 0.5% FCS and 
3% BSA with increasing amounts of a test agent. The test agent is an agent that interacts 
with T-cadherin such as, e.g., an antibody or a chemical compound that exhibits physical 
interaction with T-cadherin. If antibodies are used, they are preferably administered at a 
concentration from about 0.1 to lOmg/ml. When the test agent is a chemical compound, it 
is preferably administered at a concentration of from about 0 to 100 mM. 

The cells are then exposed to human recombinant TNF-a (R&D systems) or 
vehicle at a final concentration of 10 U/mL for 6 hours. The surface expression of 
VCAM-1, E-selectin and ICAM-1 is then measured by cell ELISA. Briefly, HAECs are 
incubated at room temperature with anti-human VCAM-1, anti-E-selectin, or anti- 
ICAM-1 monoclonal antibody (DAKO) at 1:1000 dilution in medium 199 containing 
0.5% BSA for 1 hour and then with horseradish peroxidase— conjugated goat anti-mouse 
IgG (Cappel) at 1 : 1000 dilution in the same medium. Color formation with o- 
phenylenediamine dihydrochloride is then measured at 492 nm. A decrease in signal 
using the test agent, as compared to the signal observed when the test agent is not used (or 
other suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. 
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EXAMPLE 20 

Method for Determining Whether an Agent that Interacts with T-cadherin Prevents 
Neointimal Thickening After Vascular Injury In vivo 

Adiponectin has been shown to reduce neointimal thickening in animal models 
following vascular injury. Therefore, molecules that interact with T-cadherin can be 
assayed for their ability to prevent neointimal thickening after vascular injury in order to 
identify the molecules as those which mimic an activity of adiponectin. Exemplary 
methods for assessing neointimal thickening are described in Matsuda et aL, J. Biol. 
Chem. 277:37487-3791 (2002). 

Briefly, femoral artery injury is induced in mice by a straight spring wire (0.36 
mm in diameter, No. SKI 175 FLP 14-S, INVATEC, Concessio (BS), Italy) denuding 
vascular endothelium and inducing neointimal hyperplasia. A test agent is administered 
to the animals. The test agent is an agent that interacts with T-cadherin such as, e.g., an 
antibody or a chemical compound that exhibits physical interaction with T-cadherin. 
Preferably, the test agent is an agent that has been shown by in vitro assay (see, e.g., 
above) to mimic an activity of adiponectin. If antibodies are used, they are preferably 
administered at a concentration from about 0.1 to lOmg per injection. When the test agent 
is a chemical compound, it is preferably administered at a concentration of from about 0 
to 100 mM. 

The injection protocol is either started one to 5 days before the surgical 
intervention, at the time of the surgical intervention, or 1 to 10 days after the surgical 
intervention. Typically, a single administration of test compound is given to the animals, 
or several injections (up to 10 injections per day) are given to the animals. Alternatively, 
the mice are treated by continuous infusion of the test compound, starting the infusion 1-5 
days previous to the surgical intervention, at the day of the surgical intervention or 1-10 
days after the surgical intervention. For the constant delivery of the test agent, an osmotic 
pump (Alzet, Newark,DE) is implanted which delivers the required daily amounts of 
molecule. For injection studies the mice are either injected intravenously or 
intraperitonealy with the indicated amounts of test agent. 

Similarly, the mice can be treated by local administration of the test agent at the 
indicated concentrations by means of injection at the place of surgery. As controls, the 
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animals are treated with either PBS or with a control molecule (e.g., an unrelated antibody 
generated in the same species (isotype control)). 

To evaluate the beneficial effects of the treatment, 2-3 weeks after vascular injury 
the mice are anesthetized and both femoral arteries are harvested after perfusion, fixed 
with 10% formalin and embedded in paraffin. After embedding in paraffin, parallel 
sections are stained with hematoxylin and eosin. Smooth muscle cells are identified by 
immunostaining for a-smooth muscle actin using clone 1 A4 from Sigma as the primary 
antibody. Intimal and Medial area are than measured using image analysis software 
MacSCOPE. 

A reduction in neointimal thickening after administration of the test agent, as 
compared to the neointimal thickening observed when the test agent is not used (or other 
suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. , 

EXAMPLE 21 

Method for Determining Whether an Agent that Interacts with T-cadherin Reduces 
the Development of Coronary Artery Disease In vivo 

Adiponectin has been shown to have preventative effects against the development 
of coronary artery disease (CAD) in mouse models. Therefore, molecules that interact 
with T-cadherin can be tested for their ability to prevent CAD in order to identify the 
molecules as those that mimic an activity of adiponectin. One model for the study of the 
development of coronary artery disease are Apo E deficient mice, a well established 
model for arthroscleroses. These mice are hypercholesterolemic and spontaneously 
develop severe arthroscleroses. 

Molecules that interact with T-cadherin are tested for their ability to prevent 
arterioscleroses in Apo E deficient mice. A test agent is administered to the animals. The 
test agent is an agent that interacts with T-cadherin such as, e.g., an antibody or a 
chemical compound that exhibits physical interaction with T-cadherin. Preferably, the test 
agent is an agent that has been shown by in vitro assay (see, e.g., above) to mimic an 
activity of adiponectin. If antibodies are used, they are preferably administered at a 
concentration from about 0.1 to lOmg per injection. When the test agent is a chemical 
compound, it is preferably administered at a concentration of from about 0 to 100 mM. 
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These experiments can be performed, for example, as described in Yamauchi et al., Nat. 
Med. 8:1288-1295(2002). 

Briefly, a single administration of test agent is given to the animals. Alternatively, 
the mice are treated by continuous infusion of the test agent. For the constant delivery of 
the test agent, an osmotic pump (Alzet, Newark,DE) is implanted as described previously 
(Fruebis et al., Proc. Natl. Acad. Sci. USA 13:2005-2010 (2001)), which delivers the 
required daily amounts of test agent. For injection studies, the mice are either injected 
intravenously or intraperitonaly with the indicated amounts of test agent. As controls, the 
animals are treated with either PBS or with a control molecule (e.g., an unrelated antibody 
generated in the same species (isotype control)). 

To evaluate the beneficial effects of the treatment, the animals are sacrificed and 
the aortic atherosclerotic lesions are analyzed after various time points. To monitor the 
lesions, en face Sudan IV staining of the excised aortas form the arch of the common iliac 
level is performed after fixation in phosphate buffered 10 % formaldehyde. The 
percentage of Sudan IV-positive areas to total aortic areas is calculated. Quantitative 
analysis is performed by computer-assisted planimetry. Immunohistochemical analysis 
and quantification of the atherosclerotic lesions is performed as follows. Briefly, the 
QCT-embedded, frozen aortic valves are sectioned serially at 10 jam thickness for a total 
of 300 (am beginning at the base of the aortic valve, where all three leaflets are first 
visible. Every forth section for a total of five sections from each animal is stained with 
Oil-Red O to identify the lipid rich lesions. The mouse aortic valve lesions are analyzed 
immuonohistochemically with the following antibodies: anti-mouse macrophage Mac-3 
(Pharmingen) and anti-mouse SRA 2F8 (Serotec). To determine the proportion of SRA- 
positive macrophages for each animal, the total number of cells positive for Mac-3 or 
SRA in atherosclerotic plaques of the aorta is counted for each section. 

A reduction in Oil-Red-O, Mac-3 or SRA staining after administration of the test 
agent, as compared to the staining observed when the test agent is not used (or other 
suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. 
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EXAMPLE 22 

Method for Determining Whether an Agent that Interacts with T-cadherin 
Improves Blood Glucose Levels In vivo 

Adiponectin has been shown to have an insulin sensitizing effect and to improve 
blood glucose levels in animals. Therefore, molecules that interact with T-cadherin can 
be tested for their ability to exert an insulin sensitizing effect and/or to improve blood 
glucose levels in animals in order to identify the molecules as those that mimic an activity 
of adiponectin. Exemplary methods for assaying blood glucose levels are described in 
Berg et al., Nat. Med. 7:947-953 (2001). 

Briefly, a test agent is administered to either wildtype mice, obese (ob/ob) mice or 
NOD mice. The test agent is an agent that interacts with T-cadherin such as, e.g., an 
antibody or a chemical compound that exhibits physical interaction with T-cadherin. 
Preferably, the test agent is an agent that has been shown by in vitro assay (see, e.g., 
above) to mimic an activity of adiponectin. If antibodies are used, they are preferably 
administered at a concentration from about 0.1 to lOmg per injection. When the test agent 
is a chemical compound, it is preferably administered at a concentration of from about 0 
to 100 mM. 

Typically, a single administration of test agent at the doses indicated above is 
given to the animals or several injections (up to 10 injections per day) are given to the 
animals. Alternatively, the mice are treated by continuous infusion of the test agent. For 
the constant delivery of the test agent, an osmotic pump (Alzet, Newark,DE) is implanted 
(as described in Fruebis et aL, Proc. Natl. Acad. Sci. USA 13:2005-2010 (2001)) which 
delivers the required daily amounts of test agent. For injection studies, the mice are either 
injected intravenously or intraperitonealy with the indicated amounts of test agents. As 
controls, the animals are treated with either PBS or with a control molecule (e.g., an 
unrelated antibody generated in the same species (isotype control)). 

Blood glucose, levels are determined at different time points as described in Berg 
et al., Nat. Med. 7:947-953 (2001). Briefly, the blood glucose level is measured using a 
Precision Q-I-D glucose meter (Medisence, Abbott, Chicago). The blood glucose levels 
are determined either over a time period of day after the first administration or over a 
longer time period in regular intervals. 
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A reduction in blood glucose level after administration of the test agent, as 
compared to the blood glucose level observed when the test agent is not used (or other 
suitable control assay), will identify the test agent as one that mimics an action of 
adiponectin. The reduction will be most pronounced when ob/ob or NOD mice are used 
because these mice have very high glucose levels (250-500 mg/dl). Nevertheless, at least 
a transient reduction in glucose level will be observed in wild-type mice after 
administration of an agent that mimics an action of adiponectin (Berg et aL, Nat. Med. 
7:947-953 (2001)). 

EXAMPLE 23 

Method for Determining Whether an Agent that Interacts with T-cadherin Causes 
a Weight Reduction or a Decrease in Triglyceride or Free Fatty Acid Concentration In 
vivo 

Adiponectin has been reported to reduce the elevated levels of plasma free fatty 
acids in mice under high fat diet and to lead to a sustainable weight reduction without 
affecting food intake in mice. Therefore, molecules that interact with T-cadherin can be 
tested for their ability to reduce the free fatty acid concentration in animals in order to 
determine if the molecules mimic an activity of adiponectin. Exemplary methods for 
assaying the effect of an agent on weight reduction and plasma free fatty acid levels are 
described in Fruebis et al., Proc. Natl. Acad. Sci. USA 13:2005-2010 (2001). 

Briefly, a test agent is administered to mice on high fat diet. The test agent is an 
agent that interacts with T-cadherin such as, e.g., an antibody or a chemical compound 
that exhibits physical interaction with T-cadherin. Preferably, the test agent is an agent 
that has been shown by in vitro assay (see, e.g., above) to mimic an activity of 
adiponectin. If antibodies are used, they are preferably administered at a concentration 
from about 0.1 to lOmg per injection. When the test agent is a chemical compound, it is 
preferably administered at a concentration of from about 0 to 100 mM. 

Typically, a single administration of test agent at the doses indicated above is 
given to the animals or several injections (up to 10 injections per day) are given to the 
animals. Alternatively, the mice are treated by continuous infusion of the test agent. For 
the constant delivery of the test agent, an osmotic pump (Alzet, Newark,DE) is implanted 
which deUvers the required daily amounts of antibody. For injection studies, the mice are 
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either injected intravenously or intraperitonealy with the indicated amounts of test agent. 
As controls, the animals are treated with either PBS or with a control molecule (e.g., an 
unrelated antibody generated in the same species (isotype control)). 

The mice are weighed at different time points after the treatment in order to 
determine weight loss. The plasma concentration of triglycerides and free fatty acids are 
determined with commercial kits (Tryglycerides, Sigma; free fatty acids Wako 
Biochemicals, Osaka). A reduction in weight, triglyceride and/or fatty acid level after 
administration of the test agent, as compared to the weight, triglyceride and/or fatty acid 
level observed when the test agent is not used (or other suitable control assay), will 
identify the test agent as one that mimics an action of adiponectin. 

EXAMPLE 24 

Reduction of blood glucose levels by a T-cadherin specific antibody 

To test the potential role of adiponectin T-cadherin interaction in the context of 
blood glucose level, a T-cadherin specific antibody was tested for its ability to influence 
blood glucose levels. A model described previously to show blood glucose lowering 
effects with adiponectin was chosen (Pajvani U.P.et al, J. Biol. Chem. 278, March 2003: 
9073-9085). Briefly 12-15 week old male FVB mice were used for the experiments. 
After two hours of food withdrawal, the mice were injected intravenously with 300 |il of 
PBS, 100 (xg of rabbit gamma globulin (Jackson ImmunoResearch, No. 01 1-000-002) in 
300 jil PBS or 100 jj,g of anti-T-cadherin antibody (Santa Cruz, No. sc-7940) in 300 jutl 
PBS. The blood glucose levels were monitored immediately before the injection and at 
different time points after the injection (2h, 4h and 6 h) using a trinder assay. During the 
whole course of the experiments, the animals were not given access to food. Since the 
different animals vary in their individual glucose levels, all the values are expressed as 
percent of baseline glucose level. The baseline glucose levels are defined as the glucose 
value immediately before the injections. The results are shown in figure 3. As expected 
from the prolonged starvation period, blood glucose levels droop during the course of the 
experiment in all three groups. However a clearly faster decline was observed in the 
animals injected with the antibody against T-cadherin as compared to the PBS injected or 
rabbit gamma globulin injected control animals. These results demonstrate that an 
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antibody against T-cadherin mimics the action of adiponectin in respect to blood glucose 
lowering. 

Having now fully described the present invention in some detail by way of 
illustration and example for purposes of clarity of understanding, it will be obvious to one 
of ordinary skill in the art that the same can be performed by modifying or changing the 
invention within a wide and equivalent range of conditions, formulations and other 
parameters without affecting the scope of the invention or any specific embodiment 
thereof, and that such modifications or changes are intended to be encompassed within the 
scope of the appended claims. 

All publications, patents and patent applications mentioned in this specification are 
indicative of the level of skill of those skilled in the art to which this invention pertains, 
and are herein incorporated by reference to the same extent as if each individual 
publication, patent or patent application was specifically and individually indicated to be 
incorporated by reference. 
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WHAT IS CLAIMED IS: 

1 . A method for determining whether a test agent mimics an action of 
adiponectin, said method comprising: 

(a) obtaining a test agent that interacts with T-cadherin; 

(b) administering said test agent to a first animal; 

(c) measuring one or more physiological parameters in said first animal 
after administration of said test agent; 

(d) comparing said one or more physiological parameters in said first 
animal after administration of said test agent to said one or more 
physiological parameters in one or more control subjects, wherein said 
one or more control subjects are selected from the group consisting of: 

i. said first animal prior to the administration of said test agent; and 

ii. a second animal to which said test agent has not been 
administered; 

wherein said one or more physiological parameters are selected from the 
group consisting of blood glucose concentration, blood free fatty acid 
concentration, blood triglyceride concentration, glucose production in the presence 
of sub-physiological concentrations of insulin, neointimal thickening, lesions 
associated with coronary artery disease, and body weight; and 

wherein a reduction of said one or more physiological parameters measured in 
said first animal after the administration of said test agent, as compared to said one 
or more physiological parameters in said one or more control subjects, identifies 
said test agent as mimicking an action of adiponectin. 

2. The method of claim 1, wherein said test agent is an antibody. 

3. The method of claim 2, wherein said antibody is a monoclonal antibody. 

4. The method of claim 1, wherein said first and second animals are 
vertebrates. 
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5. The method of claim 4, wherein said first and second animals are 

mammals. 



6. The method of claim 1, wherein said first and second animals are 
genetically modified animals that, prior to administration of said test agent, exhibit 
a higher level of said one or more physiological parameters as compared to a 
corresponding wild-type animal. 

7. The method of claim 6, wherein said first and second animals are 
genetically modified mice. 

8. The method of claim 7, wherein said genetically modified mice are 
selected from the group consisting of ob/ob mice, NOD mice and ApoE-deficient 
mice. 

9. The method of claim 1, wherein said first and second animals are selected 
from the group consisting of mice, rats, rabbits, pigs, cows, sheep and humans. 

10. A method for determining whether a test agent mimics an action of 
adiponectin, said method comprising: 

(a) obtaining a test agent that interacts with T-cadherin; 

(b) contacting a first cell with said test agent, wherein said first cell 
expresses T-cadherin; 

(c) measuring one or more cellular parameters in said first cell after 
contacting said first cell with said test agent; 

(d) comparing said one or more cellular parameters in said first cell after 
contacting said first cell with said test agent to said one or more 
cellular parameters in one or more control cells, wherein said one or 
more control cells are selected from the group consisting of: 

i. said first cell prior to contacting said first cell with said test agent; 

ii. a second cell that has not been in contact with said test agent; and 

iii. a second cell that does not express T-cadherin; 
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wherein said one or more cellular parameters are selected from the group 
consisting of fatty acid oxidation, glucose uptake, insulin sensitivity, lactate 
production, 5 ! -AMP-activated protein kinase (AMPK) phosphorylation, acetyl 
coenzyme A carboxylase (ACC) phosphorylation, and IRS- 1 -mediated PI-3 -kinase 
activity; and 

wherein an increase in said one or more cellular parameters measured in said 
first cell after contacting said first cell with said test agent, as compared to said 
cellular parameter in said one or more control cells, identifies said test agent as 
mimicking an action of adiponectin. 

1 1 . The method of claim 10, wherein said test agent is an antibody. 

12. The method of claim 11, wherein said antibody is a monoclonal antibody. 

13. The method of claim 10, wherein said first and second cells are animal 
cells. 

14. The method of claim 13, wherein said first and second animal cells are 
liver cells or muscle cells. 

15. The method of claim 10, wherein said first and second cells are selected 
from the group consisting of C2C12 cells, human aortic smooth muscle cells 
(HASMCs), and human aortic endothelial cells (HAECs). 

16. A method for determining whether a test agent mimics an action of 
adiponectin, said method comprising: 

(a) obtaining a test agent that interacts with T-cadherin; 

(b) contacting a first cell with said test agent, wherein said first cell 
expresses T-cadherin; 

(c) measuring one or more cellular parameters in said first cell after 
contacting said first cell with said test agent; 

(d) comparing said one or more cellular parameters in said first cell after 
contacting said first cell with said test agent to said one or more 
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cellular parameters in one or more control cells, wherein said one or 
more control cells are selected from the group consisting of: 

i. said first cell prior to contacting said first cell with said test agent; 

ii. a second cell that has not been in contact with said test agent; and 

iii. a second cell that does not express T-cadherin; 

wherein said one or more cellular parameters are selected from the group 
consisting of smooth muscle cell proliferation, smooth muscle cell migration, 
TNF-ot-ihduced NF-kB signaling, and TNF-a-induced expression of adhesion 
molecules; 

wherein a decrease in said one or more cellular parameters measured in said 
first cell after contacting said first cell with said test agent, as compared to said 
one or more cellular parameters in said one or more control cells, identifies said 
test agent as mimicking an action of adiponectin. 

1 7 . The method of claim 1 6, wherein said test agent is an antibody. 

18. The method of claim 1 7, wherein said antibody is a monoclonal antibody. 

19. The method of claim 1 6, wherein said first and second cells are animal 
cells. 

20. The method of claim 1 9, wherein said first and second animal cells are 
liver cells or muscle cells. 

21. The method of claim 16, wherein said first and second cells are selected 
from the group consisting of C2C12 cells, human aortic smooth muscle cells 
(HASMCs), and human aortic endothelial cells (HAECs). 

22. A method for determining whether a test agent mimics an action of 
adiponectin, said method comprising: 

(a) contacting a first cell with a test agent, wherein said first cell expresses 

T-cadherin; 
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(b) contacting a second cell with said test agent, wherein said second cell 
does not express T-cadherin; 

(c) measuring one or more cellular parameters in said first and second cells 
after contacting said first and second cells with said test agent; 

(d) comparing said one or more cellular parameters in said first cell to said 
one or more cellular parameters in said second cell after contacting said 
first and second cells with test agent; 

wherein said one or more cellular parameters are selected from the group 
consisting of fatty acid oxidation, glucose uptake, insulin sensitivity, lactate 
production, S'-AMP-activated protein kinase (AMPK) phosphorylation, acetyl 
coenzyme A carboxylase (ACC) phosphorylation, and IRS -1 -mediated PI-3-kinase 
activity; and 

wherein an increase in said one or more cellular parameters measured in said 
first cell as compared to said one or more cellular parameters measured in said 
second cell, after contacting said first and second cells with said test agent, 
identifies said test agent as mimicking an action of adiponectin. 

23. The method of claim 22, wherein said test agent is an antibody. 

24. The method of claim 23, wherein said antibody is an antibody that interacts 
with T-cadherin. 

25. The method of claim 23, wherein said antibody is a monoclonal antibody. 

26. The method of claim 22, wherein said first and second cells are animal 
cells. 

27. A method for determining whether a test agent mimics an action of 
adiponectin, said method comprising: 

(a) contacting a first cell with a test agent, wherein said first cell expresses 
T-cadherin; 

(b) contacting a second cell with said test agent, wherein said second cell 
does not express T-cadherin; 
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(c) measuring one or more cellular parameters in said first and second cells 
after contacting said first and second cells with said test agent; 

(d) comparing said one or more cellular parameters in said first cell to said 
one or more cellular parameters in said second cell after contacting said 
first and second cells with test agent; 

wherein said one or more cellular parameters are selected from the group 
consisting of smooth muscle cell proliferation, smooth muscle cell migration, 
TNF-a-induced NF-kB signaling, and TNF-oc-induced expression of adhesion 
molecules; and 

wherein a decrease in said one or more cellular parameters measured in said 
first cell as compared to said one or more cellular parameters measured in said 
second cell, after contacting said first and second cells with said test agent, 
identifies said test agent as mimicking an action of adiponectin. 

28. The method of claim 27, wherein said test agent is an antibody. 

29. The method of claim 28, wherein said antibody is an antibody that interacts 
with T-cadherin. 

30. The method of claim 28, wherein said antibody is a monoclonal antibody. 

31. A method for determining whether a test agent inhibits or enhances the 
interaction between adiponectin and T-cadherin, said method comprising: 

(a) providing a test mixture comprising: (i) adiponectin or a fragment or 
derivative thereof; (ii) T-cadherin or a fragment or derivative thereof, 
one of them being fused to a detectable marker or enzyme and the other 
being immobilized on a suitable carrier; and (iii) a test agent; 

(b) providing a control mixture comprising: (i) adiponectin or a fragment 
or derivative thereof; and (ii) T-cadherin or a fragment or derivative 
thereof, one of them being fused to a detectable marker or enzyme and 
the other being immobilized on a suitable carrier; 

(c) removing unbound adiponectin and T-cadherin from said test mixture 
and from said control mixture; and 
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(d) measuring the signal produced by said marker or enzyme in said test 
mixture and in said control mixture; 

wherein a decrease in the signal produced by said marker or enzyme in said 
test mixture as compared to the signal produced by said marker or enzyme in said 
control mixture indicates the ability of said test agent to inhibit the interaction 
between adiponectin and T-cadherin; and 

wherein an increase in the signal produced by said marker or enzyme in said 
test mixture as compared to the signal produced by said marker or enzyme in said 
control mixture indicates the ability of said test agent to enhance the interaction 
between adiponectin and T-cadherin. 

32. The method of claim 31, wherein said test agent is an antibody. 

33. The method of claim 32, wherein said antibody is an antibody that interacts 
with T-cadherin. 

34. The method of claim 32, wherein said antibody is a monoclonal antibody. 

35. A method for determining whether a test agent inhibits or enhances the 
interaction between adiponectin and T-cadherin, said method comprising: 

(a) providing a test mixture comprising: (i) adiponectin or a fragment 
thereof and (ii) T-cadherin or a fragment thereof, one of them being 
fused to a detectable marker or enzyme and the other being expressed 
on the surface of a cell, and (iii) a test agent; 

(b) providing a control mixture comprising: (i) adiponectin or a fragment 
thereof and (ii) T-cadherin or a fragment thereof, one of them being 
fused to a detectable marker or enzyme and the other expressed on the 
surface of a cell; 

(c) removing unbound adiponectin and T-cadherin from said test mixture 
and from said control mixture; 

(d) measuring the signal produced by said marker or enzyme in said test 
mixture and in said control mixture; 
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wherein a decrease in the signal produced by said marker or enzyme in said 
test mixture as compared to the signal produced by said marker or enzyme in said 
control mixture indicates the ability of said test agent to inhibit the interaction 
between adiponectin and T-cadherin; and 

wherein in increase in the signal produced by said marker or enzyme in said 
test mixture as compared to the signal produced by said marker or enzyme in said 
control mixture indicates the ability of said test agent to enhance the interaction 
between adiponectin and T-cadherin. 

36. The method of claim 35, wherein said test agent is an antibody. 

37. The method of claim 36, wherein said antibody is an antibody that interacts 
with T-cadherin. 

38. The method of claim 36, wherein said antibody is a monoclonal antibody. 

39. An isolated receptor-ligand complex comprising: 

(a) adiponectin or a fragment or variant thereof; and 

(b) T-cadherin or a fragment or variant thereof; 

wherein said adiponectin or a fragment or variant thereof is in contact with said 
T-cadherin or a fragment or variant thereof. 

40. The isolated receptor-ligand complex of claim 39, wherein said adiponectin 
comprises an amino acid sequence selected from the group consisting of: SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 

NO: 10, SEQ ID NO:20, and amino acid sequences that are at least 80% identical 
thereto. 

41. The isolated receptor-ligand complex of claim 39, wherein said adiponectin 
comprises an amino acid sequence encoded by a nucleic acid sequence selected 
from the group consisting of: (i) SEQ ID NO:6, (ii) a nucleic acid sequence that is 
at least 80% identical to SEQ ID NO:6, and (iii) a nucleic acid sequence that is 
complementary to a nucleic acid sequence of (i) or (ii). 
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42. An isolated receptor-ligand complex comprising: 

(a) adiponectin or a fragment or variant thereof; and 

(b) an adiponectin receptor, or a fragment or variant thereof; 

wherein said adiponectin or a fragment or variant thereof is in contact with said 
adiponectin receptor. 



43. The isolated receptor-ligand complex of claim 42, wherein said adiponectin 

comprises an amino acid sequence selected from the group consisting of: SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID 
NO: 10, SEQ ID NO:20, and amino acid sequences that are at least 80% identical 
thereto. 



44. The isolated receptor-ligand complex of claim 42, wherein said adiponectin 

comprises an amino acid sequence encoded by a nucleic acid sequence selected 
from the group consisting of: (i) SEQ ID NO:6, (ii) a nucleic acid sequence that is 
at least 80% identical to SEQ ID NO:6, and (iii) a nucleic acid sequence that is 
complementary to a nucleic acid sequence of (i) or (ii). 



45. The isolated receptor-ligand complex of claim 42, wherein said adiponectin 

receptor comprises an amino acid sequence selected from the group consisting of: 
SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, 
SEQ ID NO:32, SEQ ID NO:48, SEQ ID NO:50, SEQ ID NO:52, SEQ ID NO:54, 
SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 
59 and amino acid sequences that are at least 80% identical thereto. 



46. The isolated receptor-ligand complex of claim 42, wherein said adiponectin 

receptor comprises an amino acid sequence encoded by a nucleic acid sequence 
selected from the group consisting of: 

i. SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25, SEQ ID NO:27, 
SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO:33 to SEQ ID 
NO:47, SEQ IDNO:49, SEQ ID NO:51 or SEQ IDNO:53, 
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ii. a nucleic acid sequence that is at least 80% identical to a nucleic 
acid sequence of (i), and 

iii. a nucleic acid sequence that is complementary to a nucleic acid 
sequence of (i) or (ii). 

47. A method for identifying a polypeptide that interacts with adiponectin, 
said method comprising: 

(a) obtaining a population of cells, said population comprising two or more 
cells that express different candidate polypeptides on their surface; 

(b) contacting said population of cells with a bait polypeptide, wherein 
said bait polypeptide is adiponectin, a fragment of adiponectin, 
adiponectin fused to a detectable marker or enzyme, or a fragment of 
adiponectin fused to a detectable marker or enzyme. 

(c) separating cells which have said bait polypeptide bound to them from 
cells that do not have said bait polypeptide bound to them; and 

(d) identifying the candidate polypeptide that is expressed on the surface 
of said cells which have said bait polypeptide bound to them; 

wherein the candidate polypeptide that is expressed on the surface of said cells 
which have said bait polypeptide bound to them is a polypeptide that interacts with 
adiponectin. 

48. The method of claim 47, wherein said bait polypeptide is adiponectin 
fused to a detectable marker or enzyme, or a fragment of adiponectin fused to a 
detectable marker or enzyme. 

49. The method of claim 48, wherein said bait polypeptide comprises an 
amino acid sequence selected from the group consisting of SEQ ID NO:8, SEQ ID 
NO:9 and SEQ ID NO: 10. 

50. The method of claim 47, wherein said separating is accomplished by 
fluorescence activated cell sorting (FACS). 
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5 1 . The method of claim 47, wherein said candidate polypeptides are 
expressed from an expression vector in said two or more cells. 

52. A method for treating and/or preventing a disease or condition in a 
mammal related to a deficiency or over-abundance of adiponectin, wherein a 
disease or condition related to a deficiency or over-abundance of adiponectin is a 
disease or condition selected from the group consisting of hypoadiponectinemia, 
obesity, anorexia nervosa, coronary artery disease, type I diabetes, type II 
diabetes, and atherosclerosis, said method comprising administering to the 
mammal a therapeutically effective amount of an agent or substance that mimics 
an action of adiponectin, or that inhibits or enhances the interaction between 
adiponectin and T-cadherin. 

53. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 1 . 

54. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 10. 

55. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 16. 

56. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 22. 

57. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 27. 

58. The method of claim 52, wherein said agent or substance is identified by 
the method of claim 3 1 . 

59. A method for treating and/or preventing a disease or contition in a mammal 
related to a deficiency or over-abundance of adiponectin, wherein a disease or 
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condition related to a deficiency or over-abundance of adiponectin is a disease or 
condition selected from the group consisting of hypoadiponectinemia, obesity, 
anorexia nervosa, coronary artery disease, type I diabetes, type II diabetes, and 
atherosclerosis, said method comprising administering to the mammal a 
therapeutically effective amount of a monoclonal antibody that mimics an action 
of adiponectin, or that inhibits or enhances the interaction between adiponectin 
and T-cadherin. 

60. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 3. 

61 . The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 12. 

62. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 1 8. 

63. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 25. 

64. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 30. 

65. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 34. 

66. The method of claim 59, wherein said monoclonal antibody is identified by 
the method of claim 38. 

67. Use of T-Cadherin, or a fragment or derivative thereof, for the preparation 
of a medicament that mimics an action of adiponectin, or that inhibits or enhances 
the interaction between adiponectin and T-cadherin. 
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68. Use of T-Cadherin, or a fragment or derivative thereof, for the preparation 
of a medicament for the treatment and/or prevention of a disease or condition 
related to a deficiency or over-abundance of adiponectin, wherein said disease or 
condition is selected from the group consisting of hypoadiponectinemia, obesity, 
anorexia nervosa, coronary artery disease, type I diabetes, type II diabetes, and 
atherosclerosis. 

69. Use of the receptor-ligand complex of claim 39 for the preparation of a 
medicament for the treatment and/or prevention of a disease or condition related to 
a deficiency or over-abundance of adiponectin, wherein said disease or condition 
is selected from the group consisting of hypoadiponectinemia, obesity, anorexia 
nervosa, coronary artery disease, type I diabetes, type II diabetes, and 
atherosclerosis. 

70. Use of an agent identified from the method of claim 1 as mimicking an 
action of adiponectin, for the preparation of a medicament for the treatment and/or 
prevention of a disease or condition related to a deficiency or over-abundance of 
adiponectin, wherein said disease or condition is selected from the group 
consisting of hypoadiponectinemia, obesity, anorexia nervosa, coronary artery 
disease, type I diabetes, type II diabetes, and atherosclerosis. 

71 . Use of a monoclonal antibody identified from the method of claim 3 as 
mimicking an action of adiponectin, for the preparation of a medicament for the 
treatment and/or prevention of a disease or condition related to a deficiency or 
over-abundance of adiponectin, wherein said disease or condition is selected from 
the group consisting of hypoadiponectinemia, obesity, anorexia nervosa, coronary 
artery disease, type I diabetes, type II diabetes, and atherosclerosis. 

72. A monoclonal antibody that mimics an action of adiponectin, or that 
inhibits or enhances the interaction between adiponectin and T-cadherin for use as 
a medicament for the treatment and/or prevention of a disease or condition related 
to a deficiency or over-abundance of adiponectin, wherein said disease or 
condition is selected from the group consisting of hypoadiponectinemia, obesity, 
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anorexia nervosa, coronary artery disease, type I diabetes, type II diabetes, and 
atherosclerosis. 

73. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 3. 

74. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 12. 

75. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 18. 

76. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 25. 

77. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 30. 

78. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 34. 

79. The method of claim 72, wherein said monoclonal antibody is identified by 
the method of claim 38. 

80. A method for increasing or decreasing one or more physiological 
parameters in an animal, said method comprising the step of contacting T- 
Cadherin with a test agent identified from the method of claim 1 as mimicking an 
action of adiponectin or that inhibits or enhances the interaction between 
adiponectin and T-cadherin; wherein said one or more physiological parameters 
are physiological parameters that increase or decrease in response to adiponectin. 

81. The method of claim 80, wherein said one or more physiological 
parameters are selected from the group consisting of blood glucose concentration, 



BNSDOCID: <WO 2004O96272A2J_> 



WO 2004/096272 PCT/EP2004/004473 

87 

blood free fatty acid concentration, blood triglyceride concentration, glucose 
production in the presence of sub-physiological concentrations of insulin, 
neointimal thickening, and lesions associated with coronary artery disease, body 
weight. 

82. The method of claim 80, wherein increasing or decreasing said one or more 
physiological parameters in an animal interferes with the progression of a disease 
or condition associated with a deficiency or over-abundance of adiponectin, 
respectively. 

83. The method of claim 82, wherein said disease or condition is selected from 
the group consisting of hypoadiponectinemia, obesity, anorexia nervosa, coronary 
artery disease, type I diabetes, type II diabetes, and atherosclerosis. 
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SEQUENCE LISTING 

<110> Cytos Biotechnology AG 
Saudan, Philippe 
Be imann, Martin 

<120> METHODS AND COMPOSITIONS FOR MODULATING THE INTERACTION BETWEEN 
ADIPONECTIN AND ITS RECEPTOR 

<130> PA044WO 

<150> US 60/466,050 
<151> 2003-04-29 

<160> 59 

<170> Patentin version 3.2 

<210> 1 

<211> 31 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 1 

geggatccag aagatgacgt tactacaact g 31 

<210> 2 

<211> 32 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 2 

gectctagag agttggtatc atggtagaga ag 32 

<210> 3 

<211> 30 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 3 

gcggatccaa aaggagagee tggagaagee 30 

<210> 4 

<211> 230 

<212> PRT 

<213> mus musculus 

<400> 4 

Glu Asp Asp val Thr Thr Thr Glu Glu Leu Ala Pro Ala Leu val Pro 
15 10 15 

pro Pro Lys Gly Thr cys Ala Gly Trp Met Ala Gly lie Pro Gly His 
20 25 30 

Pro Gly His Asn Gly Thr Pro Gly Arg Asp Gly Arg Asp Gly Thr Pro 
35 40 45 

Gly Glu Lys Gly Glu Lys Gly Asp Ala Gly Leu Leu Gly Pro Lys Gly 
50 55 60 
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Glu Thr Gly asp val Gly val Thr Gly Ala Glu Gly Pro Arg Gly Phe 
65 ^0 /■> ou 

Pro Gly Thr Pro Gly Arg Lys Gly Glu pro Gly Glu Ala Ala Tyr Met 
85 9" 9:> 

Tyr Arg ser Ala Phe ser val Gly Leu Glu Thr Arg val Thr val Pro 
100 105 

Asn val Pro lie Arg Phe Thr Lys lie Phe Tyr Asn Gin Gin Asn His 
115 120 1" 

Tyr Asp Gly ser Thr Gly Lys Phe Tyr cys Asn lie Pro Gly Leu Tyr 
130 135 14U 

Tyr Phe ser Tyr His He Thr val Tyr Met Lys Asp val Lys val Ser 
145 150 155 ■ LOU 

Leu Phe Lys Lys Asp Lys Ala val Leu Phe Thr Tyr Asp Gin Tyr Gin 
165 

Glu Lys Asn val Asp Gin Ala ser Gly Ser val Leu Leu His Leu Glu 
180 185 iyu 

val Gly asp Gin val Trp Leu Gin val Tyr Gly Asp Gly Asp His Asn 
195 200 ^ u -> 

Gly Leu Tyr Ala Asp Asn Val Asn Asp Ser Thr Phe Thr Gly Phe Leu 
210 215 " u 

Leu Tyr His Asp Thr Asn 
225 230 

<210> 5 

<211> 144 

<212> PRT 

<213> mus musculus 

<400> 5 

Lys Gly Glu Pro Gly Glu Ala Ala Tyr Met Tyr Arg Ser Ala Phe Ser 

val Gly Leu Glu Thr Arg val Thr val Pro Asn val Pro lie Arg Phe 

20 25 jU 

Thr Lys lie Phe Tyr Asn Gin Gin Asn His Tyr Asp Gly Ser Thr Gly 
35 40 45 

Lys Phe Tyr cys Asn He pro Gly Leu Tyr Tyr Phe Ser Tyr His lie 



50 



Thr val Tyr Met Lys Asp val Lys val ser Leu Phe Lys Lys Asp Lys 
65 70 

Ala val Leu Phe Thr Tyr Asp Gin Tyr Gin Glu Lys Asn val Asp Gin 
85 90 " 
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Ala ser Gly ser val Leu Leu His Leu Glu val Gly Asp Gin val Trp 
100 105 110 

Leu Gin val Tyr Gly Asp Gly Asp His Asn Gly Leu Tyr Ala Asp Asn 
115 120 125 

Val Asn Asp ser Thr Phe Thr Gly Phe Leu Leu Tyr His Asp Thr Asn 
130 135 140 

<210> 6 
<211> 1276 
<212> DNA 



<220> 

<221> CDS 

<222> (46) . . C786) 

<400> 6 

ctctaaagat tgtcagtgga tctgacgaca ccaaaagggc tcagg atg eta ctg ttg 57 

Met Leu Leu Leu 
1 

caa get etc ctg ttc etc tta ate ctg ccc agt cat gee gaa gat gac 105 
Gin Ala Leu Leu Phe Leu Leu lie Leu Pro ser His Ala Glu Asp Asp 
5 10 15 20 

gtt act aca act gaa gag eta get cct get ttg gtc cct cca ccc aag 153 
val Thr Thr Thr Glu Glu Leu Ala Pro Ala Leu Val Pro Pro pro Lys 
25 30 35 

gga act tgt gca ggt tgg atg gca ggc ate cca gga cat cct ggc cac 201 
Gly Thr Cys Ala Gly Trp Met Ala Gly lie Pro Gly His Pro Gly His 
y 40 45 50 

aat ggc aca cca ggc cgt gat ggc aga gat ggc act cct gga gag aag 249 
Asn Gly Thr Pro Gly Arg Asp Gly Arg Asp Gly Thr Pro Gly Glu Lys 
55 60 65 



gga gag aaa gga gat gca ggt ctt ctt ggt cct aag ggt gag aca gga 

Gly Glu Lys Gly Asp Ala Gly Leu Leu Gly Pro Lys Gly Glu Thr Gly 
70 75 80 

gat gtt gga atg aca gga get gaa ggg cca egg ggc ttc ccc gga acc 

Asp Val Gly Met Thr Gly Ala Glu Gly Pro Arg Gly Phe Pro Gly Thr 

85 90 95 100 

cct ggc agg aaa gga gag cct gga gaa gee get tat atg tat cgc tea 

Pro Gly Arg Lys Gly Glu Pro Gly Glu Ala Ala Tyr Met Tyr Arg ser 
105 110 115 



297 



345 



393 



gcg ttc agt gtg ggg ctg gag acc cgc gtc act gtt ccc aat gta ccc 441 

Ala Phe ser Val Gly Leu Glu Thr Arg Val Thr val Pro Asn val Pro 
120 125 130 

att cgc ttt act aag ate ttc tac aac caa cag aat cat tat gac ggc 

He Arg Phe Thr Lys lie Phe Tyr Asn Gin Gin Asn His Tyr Asp Gly 
135 140 145 

age act ggc aag ttc tac tgc aac att ccg gga etc tac tac ttc tct 

Ser Thr Gly Lys Phe Tyr Cys Asn lie Pro Gly Leu Tyr Tyr Phe ser 
150 155 160 

tac cac ate acg gtg tac atg aaa gat gtg aag gtg age etc ttc aag 

Tyr His lie Thr Val Tyr Met Lys Asp val Lys val ser Leu Phe Lys 

165 170 175 180 

aag gac aag gee gtt etc ttc acc tac gac cag tat cag gaa aag aat 633 

Lys Asp Lys Ala val Leu Phe Thr Tyr Asp Gin Tyr Gin Glu Lys Asn 
185 190 195 

gtg gac cag gee tct ggc tct gtg etc etc cat ctg gag gtg gga gac 681 



489 



537 



585 
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val Asp Gin Ala Ser Gly ser val Leu Leu His Leu Glu val Gly Asp 
200 205 ^10 

raa arc tan etc caq qtq tat ggg gat ggg gac cac aat gqa etc tat 

Gin val frp Leu Gin vaT Tyr G?y Asp gT Y Asp His Asn Gty Leu Tyr 



215 



„^ nTr aar nar -tet aca ttt act ggc ttt ctt etc tac cat 

Ala 83 5SS III s"r Thr Phe Thr gfy Phe Leu Leu Tyr His 

230 235 Z4U 

gat acc aac tgactgeaac tacccatagc ccatacacca ggagaatcat 
Asp Thr Asn 
245 

ggaacagtcg acacactttc agcttagttt gagagattga ttttattget tagtttgaga 
gtcctgagta ttatccacac gtgtactcac ttgttcatta aacgacttta taaaaaataa 
tttgtgttcc tagtccagaa aaaaaggcac tccctggtct ccacgactct tacatggtag 
caataacaga atgaaaatca catttggtat gggggcttca caatattege atgactgtct 
ggaagtagac catgetattt ttctgctcac tgtacacaaa tattgttcac ataaacccta 
taatgtaaat atgaaataca gtgattactc ttctcacagg ctgagtgtat gaatgtctaa 
agacccataa gtattaaagt ggtagggata aattggaaaa aaaaaaaaaa aaaaagaaaa 
actttagagc acactggegg ccgttactag 



729 

777 

826 

886 
946 
1006 
1066 
1126 
1186 
1246 
1276 



<210> 7 

<211> 247 

<212> PRT 

<213> mus musculus 

<400> 7 

Met Leu Leu Leu Gin Ala Leu Leu Phe Leu Leu lie Leu pro Ser His 
1 5 10 

Ala Glu Asp Asp val Thr Thr Thr Glu Glu Leu Ala Pro Ala Leu val 

Pro Pro Pro Lys Gly Thr Cys Ala Gly Trp Met Ala Gly He Pro Gly 
35 40 4i 

His Pro Gly His Asn Gly Thr Pro Gly Arg Asp Gly Arg Asp Gly Thr 
50 55 bU 

Pro Gly Glu Lys Gly Glu Lys Gly Asp Ala Gly Leu Leu Gly Pro Lys 
65 70 75 °v 

Gly Glu Thr Gly Asp val Gly Met Thr Gly Ala Glu Gly Pro Arg Gly 

Phe Pro Gly Thr pro Gly Arg Lys Gly Glu Pro Gly Glu Ala Ala Tyr 
100 I 05 ixu 

Met Tyr Arg ser Ala Phe ser val Gly Leu Glu Thr Arg val Thr val 
115 120 •>•" 

pro Asn val Pro He Arg Phe Thr Lys He Phe Tyr Asn Gin Gin Asn 
130 135 



His Tyr Asp Gly ser Thr Gly Lys Phe Tyr cys Asn He pro Gly Leu 



BNSOOCID: <WO 2004096272A2J_> 



WO 2004/096272 PCT/EP2004/004473 

5 

145 150 155 160 

Tyr Tyr Phe ser Tyr His lie Thr val Tyr Met Lys Asp Val Lys val 
165 170 175 

ser Leu Phe Lys Lys Asp Lys Ala val Leu Phe Thr Tyr Asp Gin Tyr 
180 185 190 

Gin Glu Lys Asn Val Asp Gin Ala Ser Gly Ser val Leu Leu His Leu 
195 200 205 

Glu val Gly Asp Gin Val Trp Leu Gin Val Tyr Gly Asp Gly Asp His 
210 215 220 

Asn Gly Leu Tyr Ala Asp Asn Val Asn Asp Ser Thr Phe Thr Gly Phe 

Leu Leu Tyr His Asp Thr Asn 
245 

<210> 8 

<211> 265 

<212> PRT 

<213> mus musculus 

<400> 8 

Met Glu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp yal Pro 
15 10 15 

Gly ser Thr Gly Asp Ala Asp Pro Glu Asp Asp Val Thr Thr Thr Glu 
20 25 30 

Glu Leu Ala Pro Ala Leu val Pro Pro Pro Lys Gly Thr cys Ala Gly 
35 40 45 

Trp Met Ala Gly He Pro Gly His Pro Gly His Asn Gly Thr Pro Gly 
50 55 60 

Arg Asp Gly Arg Asp Gly Thr Pro Gly Glu Lys Gly Glu Lys Gly Asp 
65 70 75 80 

Ala Gly Leu Leu Gly Pro Lys Gly Glu Thr Gly Asp val Gly val Thr 
85 90 95 

Gly Ala Glu Gly Pro Arg Gly Phe Pro Gly Thr Pro Gly Arg Lys Gly 
100 ~ 105 110 

Glu Pro Gly Glu Ala Ala Tyr Met Tyr Arg ser Ala Phe ser val Gly 
115 120 125 

Leu Glu Thr Arg val Thr val Pro Asn val Pro lie Arg Phe Thr Lys 
130 ~ 135 140 

He Phe Tyr Asn Gin Gin Asn His Tyr Asp Gly ser Thr Gly Lys Phe 
145 150 155 160 

Tvr cys Asn lie pro Gly Leu Tyr Tyr Phe Ser Tyr His lie Thr val 
J 165 170 175 
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Tyr Met Lys Asp val Lys val ser Leu Phe Lys Lys Asp Lys Ala val 
180 185 i9U 

Leu Phe Thr Tyr Asp Gin Tyr Gin Glu Lys Asn val Asp Gin Ala ser 
195 200 *-U-> 

Gly ser val Leu Leu His Leu Glu val Gly Asp Gin Val Trp Leu Gin 
210 215 210 

val Tyr Gly Asp Gly Asp His Asn Gly Leu Tyr Ala Asp Asn val Asn 
225 230 " b " u 

Asp ser Thr Phe Thr Gly Phe Leu Leu Tyr His Asp Thr Asn ser Leu 
245 250 ^->j 

Asp Asp Tyr Lys Asp Asp Asp Asp Lys 
260 265 

<210> 9 

<211> 183 

<212> PRT 

<213> mus musculus 

<400> 9 

Met Glu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp val Pro 
1 5 10 

Gly ser Thr Gly Asp Ala Asp Pro Lys Gly Glu Pro Gly Glu Ala Ala 

Tyr Met Tyr Arg ser Ala Phe ser val Gly Leu Glu Thr Arg val Thr 
35 40 4* 

val Pro Asn val Pro lie Arg Phe Thr Lys lie Phe Tyr Asn Gin Gin 
50 55 60 

Asn His Tyr Asp Gly ser Thr Gly Lys Phe Tyr cys Asn He Pro Gly 
65 70 75 

Leu Tyr Tyr Phe Ser Tyr His He Thr val Tyr Met Lys Asp val Lys 
8 5 

val ser Leu Phe Lys Lys Asp Lys Ala Val Leu Phe Thr Tyr Asp Gin 
100 105 

Tyr Gin Glu Lys Asn val Asp Gin Ala Ser Gly Ser val Leu Leu His 
115 120 J-^ 5 

Leu Glu val Gly Asp Gin val Trp Leu Gin val Tyr Gly Asp Gly Asp 
130 135 

His Asn Gly Leu Tyr Ala Asp Asn Val Asn Asp Ser Thr Phe Thr Gig 
145 150 ±0D 

Phe Leu Leu Tyr His Asp Thr Asn Ser Leu Ala Gly Gly Ser Gly Asp 
165 u 
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Tyr Lys Asp Asp Asp Asp Lys 
180 

<210> 10 

<211> 194 

<212> PRT 

<213> mus musculus 

<400> 10 

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp val Pro 
15 10 15 

Gly Ser Thr Gly Asp Ala Ala Gin Pro Ala Arg Arg Ala Asp Tyr Lys 
20 25 30 

Asp Asp Asp Asp Lys Pro Gly Gly Thr Lys Leu Ala Asp Pro Lys Gly 
35 40 45 

Glu Pro Gly Glu Ala Ala Tyr Met Tyr Arg Ser Ala Phe Ser val Gly 
50 55 60 

Leu Glu Thr Arg val Thr val Pro Asn val Pro lie Arg Phe Thr Lys 
65 70 75 80 

lie Phe Tyr Asn Gin Gin Asn His Tyr Asp Gly ser Thr Gly Lys Phe 
85 90 95 

Tyr cys Asn lie Pro Gly Leu Tyr Tyr Phe ser Tyr His lie Thr val 
100 105 110 

Tyr Met Lys Asp val Lys val ser Leu Phe Lys Lys Asp Lys Ala Val 
115 120 125 

Leu Phe Thr Tyr Asp Gin Tyr Gin Glu Lys Asn val Asp Gin Ala ser 
130 135 140 

Gly Ser val Leu Leu His Leu Glu Val Gly Asp Gin Val Trp Leu Gin 
145 150 155 160 

val Tyr Gly Asp Gly Asp His Asn Gly Leu Tyr Ala Asp Asn val Asn 
165 170 175 

Asp Ser Thr Phe Thr Gly Phe Leu Leu Tyr His Asp Thr Asn ser Leu 
180 185 190 

Asp Asn 



<210> 11 

<211> 68 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<220> 

<221> misc_feature 
<222> C68)..C68) 
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<223> n is a, c, g, or t 
<400> 11 

aagcagtggt atcaacgcag agtggccgag gcggcctttt tttttttttt tttttttttt 60 
ttttttvn 68 

<210> 12 
<211> 36 
<212> DNA 

<213> artificial sequence 

« 

<220> 

<223> primer 
<400> 12 

aagcagtggt atcaacgcag agtggccatt acggcc 36 

<210> 13 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 13 „ 
aagcagtggt atcaacgcag agt " 

<210> 14 

<2U> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 14 „ 
acaaattgga ctaatcgatg gc <^ 

<210> 15 

<211> 50 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 15 CA 
ggggacaagt ttgtacaaaa aagcaggctc tacaacacca ccacctctag 50 

<210> 16 

<2U> 51 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 16 

ggggaccact ttgtacaaga aagctgggta caaattggac taatcgatgg c 51 

<210> 17 

<2U> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 
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<400> 17 

atacgactca ctatagggag ac 



22 



<210> 18 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 

<400> 18 

cagccgagaa ctccgctcac 20 



<210> 19 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> primer 



<210> 20 

<211> 244 

<212> PRT 

<213> homo sapiens 

<400> 20 

Met Leu Leu Leu Gly Ala val Leu Leu Leu Leu Ala Leu Pro Gly His 
15 10 15 



Asp Gin Glu Thr Thr Thr Gin Gly Pro Gly val Leu Leu Pro Leu Pro 
20 25 30 



Lys Gly Ala Cys Thr Gly Trp Met Ala Gly lie Pro Gly His Pro Gly 
35 40 45 



His Asn Gly Ala Pro Gly Arg Asp Gly Arg Asp Gly Thr Pro Gly Glu 
50 55 60 



Lys Gly Glu Lys Gly Asp Pro Gly Leu lie Gly Pro Lys Gly Asp lie 
65 70 75 80 



Gly Glu Thr Gly val Pro Gly Ala Glu Gly Pro Arg Gly Phe Pro Gly 
85 90 95 



lie Gin Gly Arg Lys Gly Glu Pro Gly Glu Gly Ala Tyr val Tyr Arg 
100 105 110 



ser Ala Phe Ser Val Gly Leu Glu Thr Tyr Val Thr He Pro Asn Met 
115 120 125 



Pro lie Arg Phe Thr Lys lie Phe Tyr Asn Gin Gin Asn His Tyr 
130 135 140 



Gly ser Thr Gly Lys Phe His Cys Asn lie Pro Gly Leu Tyr Tyr Phe 
145 150 155 160 



Ala Tyr His lie Thr val Tyr Met Lys Asp val Lys Val ser Leu Phe 



<400> 19 

cggtgagccg gaacttggac 



20 
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10 

165 170 175 

Lys Lys Asp Lys Ala Met Leu Phe Thr Tyr Asp Gin Tyr Gin Glu Asn 
180 185 190 

Asn val Asp Gin Ala Ser Gly ser val Leu Leu His Leu Glu val Gly 
195 200 205 

Asp Gin Val Trp Leu Gin Val Tyr Gly Glu Gly Glu Arg Asn Gly Leu 
210 215 220 

Tyr Ala Asp Asn Asp Asn Asp ser Thr Phe Thr Gly Phe Leu Leu Tyr 
225 230 235 240 

His Asp Thr Asn 



<210> 21 

<211> 3823 

<212> DNA 

<213> homo sapiens 



<220> 

<221> CDS 

<222> (97).. (2235) 



etc gtt 
Leu val 


ctg 
Leu 


tgc 
cys 
10 


gtt 

val 


etc 
Leu 


ctg 
Leu 


gaa gat 
Glu Asp 


ttg 
Leu 
25 


gac 
Asp 


tgc 
cys 


act 
Thr 


cct 
pro 


aat cag 
Asn Gin 
40 


cca get gaa 
pro Ala Glu 


ttc att 
Phe lie 
45 


ttc agt 
Phe Ser 
55 


gac 
Asp 


tgt 
cys 


aag 
Lys 


gga aac 
Gly Asn 
60 


cca tac 
pro Tyr 


ttc 
Phe 


aag 
Lys 


gtg 
val 
75 


aac 
Asn 


age 
Ser 


at a act 
lie Thr 


gca gtg 
Ala val 
90 


ggc 

Gly 


aaa 
Lys 


act 
Thr 


gcg gaa 
Ala Glu 


gat 
Asp 
105 


atg 
Met 


gca gaa 
Ala Glu 


etc 
Leu 


ggc tec 
Gly Ser 
120 


ttg 
Leu 


cag 
Gin 


gat 

Asp 


ata 
He 


ttt 
Phe 
125 


aga caa 
Arg Gin 
135 


aag 
Lys 


agg 
Arg 


tec 
Ser 


att 
lie 
140 


gtg 
val 



1 5 

tec cag gtg ctg ctg eta aca tct gca 
ser Gin Val Leu Leu Leu Thr Ser Ala 
15 20 

gga ttt cag cag aaa gtg ttc cat ate 
Gly Phe Gin Gin Lys val Phe His lie 
30 35 

gag gac cag tea att eta aac ttg acc 
Glu Asp Gin Ser lie Leu Asn Leu Thr 
50 

gac aag eta cgc tat gag gtc teg age 
Asp Lys Leu Arg Tyr Glu val ser ser 
65 70 



Gly Leu Val Ala Leu Arg 
80 85 



95 100 

gtg att gtc ggg ggg aaa gac ate cag 
val lie Val Gly Gly Lys Asp lie Gin 
110 115 

aaa ttt gca aga act tct cct gtc cca 
Lys Phe Ala Arg Thr ser Pro val Pro 
130 

gta tct ccc att tta att cca gag aat 
val Ser Pro He Leu lie Pro Glu Asn 
145 150 



60 



agcggctctc ctcaaagcct ggctcccacg gaaaatatgc teagtgeage cgcgtgcatg 
aatgaaaacg ccgccgggcg cttctagtcg gacaaa atg cag ccg aga act ccg 114 



162 



210 



258 



306 



354 



402 



450 



498 



546 
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594 



11 

cag aga cag cct ttc cca aga gat gtt ggc aag gta gtc gat agt gac 
Gin Arg Gin Pro Phe Pro Arg Asp val Gly i_ys val val Asp ser Asp 



155 160 165 



agg cca gaa agg tec aag ttc egg etc act gga aag gga gtg gat caa 

Arg Pro Glu Arg ser Lys Phe Arg Leu Thr Gly Lys Gly val Asp Gin 
170 175 180 

gag cct aaa gga att ttc aga ate aat gag aac aca ggg age gtc tec 

Glu Pro Lys Gly lie Phe Arg lie Asn Glu Asn Thr Gly ser val ser 
185 190 195 



tct ccc aac atg ttc tac ate gat cct gag aaa gga gac att gtc act 

ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie val Thr 

295 300 305 310 

gtt gtg tea cct gcg ctg ctg gac cga gag act ctg gaa aat ccc aag 

val val ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro Lys 

315 320 325 



gga get gtg gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac 
Gly Ala val Gly Val lie val Asn Leu Thr Val Glu Asp Lys Asp Asp 
375 380 385 390 

ccc gee aca ggt gca tgg agg get gee tac acc ate ate aac gga aac 
Pro Ala Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie He Asn Gly Asn 
395 400 405 

ccc ggg cag age ttt gaa ate cac acc aac cct caa acc aac gaa ggg 
Pro Gly Gin ser Phe Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly 



acc ctg ctg ate aaa gtg gaa aat gaa gac cca etc gta ccc gac gtc 
Thr Leu Leu lie Lys val Glu Asn Glu Asp Pro Leu val Pro Asp val 
440 445 450 



642 



690 



atg aca egg acc ttg gac aga gaa gta ate get gtt tat caa eta ttt 738 
Met Thr Arg Thr Leu Asp Arg Glu Val lie Ala val Tyr Gin Leu Phe 
200 205 210 

gtg gag acc act gat gtc aat ggc aaa act etc gag ggg ccg gtg cct 786 
val Glu Thr Thr Asp val Asn Gly Lys Thr Leu Glu Gly Pro Val Pro 
215 220 225 230 

ctg gaa gtc att gtg att gat cag aat gac aac cga ccg ate ttt egg 834 
Leu Glu val lie val lie Asp Gin Asn Asp Asn Arg Pro lie Phe Arg 
235 240 245 

gaa ggc ccc tac ate ggc cac gtc atg gaa ggg tea ccc aca ggc acc 
Glu Gly Pro Tyr lie Gly His Val Met Glu Gly ser Pro Thr Gly Thr 
250 255 260 

aca gtg atg egg atg aca gee ttt gat gca gat gac cca gee acc gat 
Thr Val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr Asp 
265 270 275 

aat gee etc ctg egg tat aat ate cgt egg cag acg cct gac aag cca 978 
Asn Ala Leu Leu Arg Tyr Asn He Arg Arg Gin Thr Pro Asp Lys Pro 
280 285 290 



882 



930 



1026 



1074 



tat gaa ctg ate ate gag get caa gat atg get gga ctg gat gtt gga 1122 
Tyr Glu Leu lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp val Gly 
330 335 340 

tta aca ggc acg gee aca gee acg ate atg ate gat gac aaa aat gat 1170 
Leu Thr Gly Thr Ala Thr Ala Thr He Met He Asp Asp Lys Asn Asp 
345 350 355 

cac tea cca aaa ttc acc aag aaa gag ttt caa gee aca gtc gag gaa 1218 
His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu 
360 365 370 



1266 



1314 



1362 



atg ctt tct gtt gtc aaa cca ttg gac tat gaa att tct gec ttc cac 1410 
Met Leu ser val val Lys Pro Leu Asp Tyr Glu lie ser Ala Phe His 
425 430 435 



1458 
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tec tac ggc ccc age tec aca gee acc gtc cac ate act gtc ctg gat 1506 
ser Tyr Gly Pro ser ser Thr Ala Thr val His He Thr val Leu Asp 
455 460 465 470 

gtc aac gag ggc cca gtc ttc tac cca gac ccc atg atg gtg acc agg 1554 
val Asn Glu Gly Pro val Phe Tyr Pro Asp Pro Met Met val Thr Arg 
475 480 485 

cag gag gac etc tct gtg ggc age gtg ctg ctg aca gtg aat gee acg 
Gin Glu Asp Leu ser Val Gly Ser Val Leu Leu Thr val Asn Ala Thr 
490 495 500 

qac ccc qac tec ctg cag cat caa acc ate agg tat tct gtt tac aag 
Asp Pro Asp ser Leu Gin His Gin Thr lie Arg Tyr ser val Tyr Lys 
505 510 515 

qac cca gca ggt tgg ctg aat att aac ccc ate aat ggg act gtt gac 
Xsp Pro Ala Gly Trp Leu Asn lie Asn Pro lie Asn Gly Thr Val Asp 
520 525 530 

acc aca get gtg ctg gac cgt gag tec aca ttt gtc gac aac age gtg 
Thr Thr Ala val Leu Asp Arg Glu Ser Thr Phe val Asp Asn Ser val 
535 540 545 550 

tac act get etc ttc ctg gca att gac agt ggc aac cct ccc get acg 
Tyr Thr Ala Leu Phe Leu Ala He Asp ser Gly Asn Pro Pro Ala Thr 
555 560 565 

ggc act ggg act ttg ctg ata acc ctg gag gac gtg aat gac aat gee 
Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp val Asn Asp Asn Ala 
570 575 580 

ccg ttc att tac ccc aca gta get gaa gtc tgt gat gat gee aaa aac 
pro Phe lie Tyr Pro Thr val Ala Glu val cys Asp Asp Ala Lys Asn 
585 590 595 

etc agt gta gtc att ttg gga gca tea gat aag gat ctt cac ccg aat 
Leu ser val val lie Leu Gly Ala ser Asp Lys Asp Leu His Pro Asn 
600 605 610 

aca gat cct ttc aaa ttt gaa ate cac aaa caa get gtt cct gat aaa 
Thr Asp Pro Phe Lys Phe Glu He His Lys Gin Ala Val Pro Asp Lys 
615 620 625 630 

gtc tgg aag ate tec aag ate aac aat aca cac gee ctg gta age ctt 
val Trp Lys He ser Lys lie Asn Asn Thr His Ala Leu val ser Leu 
635 640 645 

ctt caa aat ctg aac aaa gca aac tac aac ctg ccc ate atg gtg aca 
Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro lie Met val Thr 
650 655 660 

gat tea ggg aaa cca ccc atg acg aat ate aca gat etc agg gta caa 2130 
Asp ser Gly Lys Pro Pro Met Thr Asn lie Thr Asp Leu Arg val Gin 
665 670 675 

gtg tgc tec tgc agg aat tec aaa gtg gac tgc aac gcg gcg ggg gee 2178 
val cys ser cys Arg Asn Ser Lys val Asp Cys Asn Ala Ala Gly Ala 
680 685 690 

ctg cgc ttc age ctg ccc tea gtc ctg etc etc age etc ttc age tta 2226 
Leu Arg Phe Ser Leu Pro Ser val Leu Leu Leu ser Leu Phe ser Leu 
695 700 705 710 

get tgt ctg tgagaactcc tgacgtctga agcttgactc ccaagtttcc 2275 
Ala cys Leu 

atagcaacag gaaaaaaaaa aatctatcca aatctgaaga ttgcggttta cagctatcga 2335 

acttcacaac taggectcaa ttgttccggt tttttatttt ctttacaatt tcacttagtc 2395 

tgtacttcat cattttgaca gcatcttcct ccctccttta attaatggaa tcttctgaat 2455 

tttccctgaa tgtttaaaga tcatgacata tgacttgatc ttctgggagc aggaacaatg 2515 



1602 

1650 

1698 

1746 

1794 

1842 

1890 

1938 

1986 

2034 

2082 
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actacttttt 


ctggtgtgtt 


aacatgtcgc 


13 

tagccagtgc 


tccaggcacc cagctttgtc 


2575 


tgtgggttag 


tattggtgta 


tgtatgagta 


tctgtatgta 


tatatacacg gtatttatag 


2635 


agagagacta 


tcctggagaa 


gcctcgtttt 


gatgccattc 


ttccttgcaa ggttaagcaa 


2695 


ggtgggtgga 


aactaagaca 


cctgaaccct 


ccagggcctc 


ccgcatcaag gtcagcatga 


2755 


ggacagacca 


cagagctgtc 


acttttgctc 


cgaagctact 


tctccactgt cccgttcagt 


2815 


ctgaatgctg 


ccacaaccag 


ccaggcaggt 


ccacagagag 


ggagagcaga gaaagaagtc 


2875 


ctttctcttt 


attgagttcg 


aggactacaa 


ccaatttaca 


ctgccatctg atgccgtgat 


2935 


cctgagccaa 


ggaggtgagg 


agcagagcag 


gcaatttcac 


caccaaatgc caagaaaagg 


2995 


gctgacattt 


tCtt tcatyy 


gcaccaacct 


gcatttgtat 


gtgtcccgaa tccacagtcg 


3055 


tactgattct 


aatggggaca 


cagatcatgg 


tagagaatct 


ctccctcctc agtaaatgta 


3115 


caactgcacc 


tgtcatcatg 


gaggtcatac 


atgcatacaa 


agaggtgtac aggtaccatc 


3175 


ttgtatacac 


atatataccc 


acatgtacag 


acatacattt 


atgcgcattc acgctgtttg 


3235 


tttcatatat 


acaggcataa 


aatagagtaa 


atacaggtag 


ttttaaaagt acccttttgt 


3295 


gtgaattgac 


taccgttgtt 


tgcaaacccg 


aaaataaaag 


acgttcatta tgtatgaaaa 


3355 


gtaactgatt 


tgtattctgt 


gagcatgtaa 


aagcggaaag 


ttagtgcttg ttttaagatt 


3415 


accttcttgt 


tgataaacca 


taaatgaatc 


atcaaagctc 


acaccaaatt tttctatcaa 


3475 


ataaaactag 


tgacagcttg 


tggcttttta 


ttagagctcg 


ccacgaacta gggtaaggtg 


3535 


agtgtcttag 


catattttaa 


tgcagttgct 


tactaaaggt 


tttaaccgca catgcacaca 


3595 


cacacgcttt 


cttatgcaat 


ctatgtttgc 


acttgtgctt 


tcagttagcc ttctgtagga 


3655 


agtagaagtc 


atatgttgtc 


tttgttgtag 


tgaaattata 


cagatagagt tccatatatt 


3715 


gtatttgttt 


caatggtaaa 


tccttttgga 


acatatagaa 


tgcagagatt tttttttcca 


3775 


ttaaaataaa 


tgggtattgg 


tggttaaaac 


tgaaaaaaaa 


aaaaaaaa 


3823 



<210> 22 

<211> 713 

<212> PRT 

<213> homo sapiens 

<400> 22 

Met Gin Pro Arg Thr Pro Leu val Leu cys Val Leu Leu Ser Gin val 
15 10 15 

Leu Leu Leu Thr ser Ala Glu Asp Leu Asp cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys Val Phe His lie Asn Gin Pro Ala Glu Phe He Glu Asp Gin 
35 40 45 

ser lie Leu Asn Leu Thr Phe Ser Asp Cys Lys Gly Asn Asp Lys Leu 
50 55 60 

Arg Tyr Glu Val Ser Ser Pro Tyr Phe Lys val Asn Ser Asp Gly Gly 
65 70 75 80 

Leu Val Ala Leu Arg Asn He Thr Ala val Gly Lys Thr Leu Phe val 
85 90 95 
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His Ala Arq Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arq Thr Ser Pro Val Pro Arg Gin Lys Arg Ser lie val val Ser Pro 
130 135 ~ 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 160 

Lys val val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg Leu Thr 
165 170 175 

Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
180 185 190 

Asn Thr Gly Ser val Ser Met Thr Arg Thr Leu Asp Arg Glu val lie 
195 200 205 

Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp Val Asn Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro Val Pro Leu Glu Val lie val He Asp Gin Asn Asp 
225 230 235 240 

Asn Arg pro lie Phe Arg Glu Gly Pro Tyr He Gly His Val Met Glu 
245 250 255 

Gly Ser Pro Thr Gly Thr Thr Val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn. lie Arg Arg 
275 280 285 

Gin Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp lie val Thr val val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr He Met 
340 345 350 

He Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr val Glu Glu Gly Ala val Gly val lie Val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Ala Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 
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Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn 
405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu Ser val val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

Pro Leu val Pro Asp val Ser Tyr Gly Pro Ser Ser Thr Ala Thr Val 
450 455 460 

His lie Thr Val Leu Asp Val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

Pro Met Met val Thr Arg Gin Glu Asp Leu Ser Val Gly Ser val Leu 
485 490 495 

Leu Thr Val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr He 
500 505 510 

Arg Tyr Ser val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu ser Thr 
530 535 540 

Phe val Asp Asn Ser val Tyr Thr Ala Leu Phe Leu Ala He Asp ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp val Asn Asp Asn Ala Pro Phe lie Tyr Pro Thr Val Ala Glu val 
580 585 590 

cys Asp Asp Ala Lys Asn Leu ser Val val lie Leu Gly Ala ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Ala Val Pro Asp Lys Val Trp Lys lie ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Arg val Gin Val cys Ser Cys Arg Asn ser Lys val Asp 
675 680 685 

Cys Asn Ala Ala Gly Ala Leu Arg Phe ser Leu Pro Ser val Leu Leu 
690 695 700 
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Leu ser Leu Phe ser Leu Ala cys Leu 
705 710 

<210> 23 

<211> 3823 

<212> DNA 

<213> homo sapiens 

<220> 

<221> CDS 

<222> (97).. (2235) 

<400> 23 

agcggctctc ctcaaagcct ggctcccacg gaaaatatgc tcagtgcagc cgcgtgcatg 60 

aatgaaaacg ccgccgggcg cttctagtcg gacaaa atg cag ccg aga act ccg 114 

Met Gin Pro Arg Thr Pro 
1 5 

etc gtt ctg tgc gtt etc ctg tec cag gtq ctg ctg eta aca tct gca 162 

Leu Val Leu Cys Val Leu Leu Ser Gin val Leu Leu Leu Thr Ser Ala 
10 15 20 

gaa gat ttg gac tgc act cct gqa ttt cag cag aaa gtq ttc cat ate 210 
Glu Asp Leu Asp cys Thr Pro Gly Phe Gin Gin Lys val Phe His lie 
25 30 35 

aat cag cca get gaa ttc att gag gac cag tea att eta aac ttg acc 258 
Asn Gin Pro Ala Glu Phe lie Glu Asp Gin Ser lie Leu Asn Leu Thr 
40 45 50 

ttc agt gac tgt aag gqa aac gac aag eta cgc tat gag gtc teg age 306 
Phe ser Asp Cys Lys Gly Asn Asp Lys Leu Arg Tyr Glu val Ser ser 
55 60 65 70 

cca tac ttc aag gtq aac age gat gqc gqc tta gtt get ctg aga aac 354 
Pro Tyr Phe Lys val Asn ser Asp Gly Gly Leu val Ala Leu Arg Asn 
75 80 85 

ata act gca gtq gqc aaa act ctg ttc gtc cat gca egg acc ccc cat 402 
lie Thr Ala Val Gly Lys Thr Leu Phe Val His Ala Arg Thr Pro His 
90 95 100 

gcg gaa gat atg gca gaa etc gtq att gtc ggg gqg aaa gac ate cag 450 
Ala Glu Asp Met Ala Glu Leu val lie Val Gly Gly Lys Asp He Gin 
105 110 115 



gqc tec ttg cag gat ata ttt aaa ttt gca aga act tct cct gtc cca 
Gly Ser Leu Gin Asp lie Phe Lys Phe Ala Arg Thr Ser Pro Val Pro 
120 125 130 



gtq gag acc act gat gtc aat gqc aaa act etc gag gqg ccg gtq cct 
val Glu Thr Thr Asp val Asn Gly Lys Thr Leu Glu Gly Pro val Pro 
215 220 225 230 



498 



aga caa aag agg tec att gtq gta tct ccc att tta att cca gag aat 546 

Arg Gin Lys Arg Ser lie Val val Ser Pro lie Leu lie Pro Glu Asn 
135 140 145 150 

cag aga cag cct ttc cca aga gat gtt gqc aag gta gtc gat agt gac 594 

Gin Arg Gin Pro Phe Pro Arg Asp val Gly Lys Val val Asp Ser Asp 
155 160 165 

agg cca gaa agg tec aag ttc egg etc act gqa aag gqa gtq gat caa 642 

Arg Pro Glu Arg ser Lys Phe Arg Leu Thr Gly Lys Gly val Asp Gin 

170 175 180 

gag cct aaa gqa att ttc aga ate aat gag aac aca gqg age gtc tec 690 

Glu Pro Lys Gly lie Phe Arg lie Asn Glu Asn Thr Gly Ser val ser 
185 190 195 

atg aca egg acc ttg gac aga gaa gta ate get gtt tat caa eta ttt 738 

Met Thr Arg Thr Leu Asp Arg Glu val lie Ala val Tyr Gin Leu Phe 
200 205 210 



786 
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ctg gaa gtc att gtg att gat cag aat gac aac cga ccg ate ttt egg 834 

Leu Glu val lie val lie Asp Gin Asn Asp Asn Arg Pro lie Phe Arg 
235 240 " 245 

gaa ggc ccc tac ate ggc cac gtc atg gaa ggg tea ccc aca ggc ace 882 

Glu Gly Pro Tyr lie Gly His val Met Glu Gly Ser Pro Thr Gly Thr 
250 255 260 

aca gtg atg egg atg aca gee ttt gat gca gat gac cca gee acc gat 930 

Thr Val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr Asp 
265 270 275 

aat gee etc ctg egg tat aat ate cgt egg cag acg cct gac aag cca 978 

Asn Ala Leu Leu Arg Tyr Asn lie Arg Arg Gin Thr Pro Asp Lys Pro 
280 285 ~ 290 



tct ccc aac atg ttc tac ate gat cct gag aaa gga gac att gtc act 1026 
Ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie Val Thr 
295 300 305 310 



gtt gtg tea cct gcg ctg ctg gac cga gag act ctg gaa aat ccc aag 1074 

val val Ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro Lys 
315 320 325 

tat gaa ctg ate ate gag get caa gat atg get gga ctg gat gtt gga 1122 

Tyr Glu Leu lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp val Gly 
330 335 340 

tta aca ggc acg gec aca gee acg ate atg ate gat gac aaa aat gat 1170 

Leu Thr Gly Thr Ala Thr Ala Thr lie Met lie Asp Asp Lys Asn Asp 
345 350 355 

cac tea cca aaa ttc acc aag aaa gag ttt caa gee aca gtc gag gaa 1218 

His Ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu 
360 365 370 



gga get gtg gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac 
Gly Ala val Gly val lie val Asn Leu Thr val Glu Asp Lys Asp Asp 
375 380 385 390 



1266 



ccc gec aca ggt gca tgg agg get gee tac acc ate ate aac gga aac 1314 
pro Ala Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie He Asn Gly Asn 
395 ~ 400 405 

ccc ggg cag age ttt gaa ate cac acc aac cct caa acc aac gaa ggg 1362 
pro Gly Gin ser Phe Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly 
410 415 420 

atg ctt tct gtt gtc aaa cca ttg gac tat gaa att tct gee ttc cac 1410 
Met Leu ser val val Lys pro Leu Asp Tyr Glu He ser Ala Phe His 
425 430 435 

acc ctg ctg ate aaa gtg gaa aat gaa gac cca etc gta ccc gac gtc 1458 
Thr Leu Leu lie Lys Val Glu Asn Glu Asp Pro Leu val Pro Asp Val 
440 445 450 

tec tac ggc ccc age tec aca gee acc gtc cac ate act gtc ctg gat 1506 
ser Tyr Gly Pro Ser Ser Thr Ala Thr val His lie Thr val Leu Asp 
455 460 465 470 

gtc aac gag ggc cca gtc ttc tac cca gac ccc atg atg gtg acc agg 1554 
Val Asn Glu Gly Pro Val Phe Tyr Pro Asp Pro Met Met val Thr Arg 
475 480 485 

cag gag gac etc tct gtg ggc age gtg ctg ctg aca gtg aat gee acg 1602 
Gin Glu Asp Leu Ser vaT Gly ser val Leu Leu Thr val Asn Ala Thr 
490 495 500 

gac ccc gac tec ctg cag cat caa acc ate agg tat tct gtt tac aag 1650 
Asp Pro Asp ser Leu Gin His Gin Thr lie Arg Tyr Ser Val Tyr Lys 
505 510 515 

gac cca gca ggt tgg ctg aat att aac ccc ate aat ggg act gtt gac 1698 
Asp Pro Ala Gly Trp Leu Asn lie Asn Pro lie Asn Gly Thr Val Asp 
520 525 530 
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acc 
Th 
535 



c aca get gtg ctg gac cgt gag tec aca ttt gtc gac aac age gtg 
r Thr Ala Val Leu Asp Arg Glu Ser Thr Phe val Asp Asn Ser Val 



540 



545 



550 



tac act get etc ttc ctg gca att gac agt ggc aac cct ccc get acg 
Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser Gly Asn Pro Pro Ala Thr 



555 



560 



565 



ggc act ggg act ttg ctg ata acc ctg gag gac gtg aat gac aat gee 
Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp val Asn Asp Asn Ala 



570 



575 



580 



ccg ttc att tac ccc aca gta get gaa gtc tgt gat gat gee aaa aac 
pro Phe lie Tyr Pro Thr val Ala Glu val Cys Asp Asp Ala Lys Asn 
585 590 595 

etc agt gta gtc att ttg gga gca tea gat aag gat ctt cac ccg aat 
Leu ser Val val lie Leu Gly Ala ser Asp Lys Asp Leu His Pro Asn 
600 605 610 

aca gat cct ttc aaa ttt gaa ate cac aaa caa get gtt cct gat aaa 
Thr asp Pro Phe Lys Phe Glu lie His Lys Gin Ala val Pro Asp Lys 
615 620 625 630 

qtc tag aag ate tec aag ate aac aat aca cac gee ctg gta age ctt 
val Trp Lys lie Ser Lys He Asn Asn Thr His Ala Leu val Ser Leu 
635 640 645 



ctt caa aat ctg aac aaa gca aac tac aac ctg ccc ate atg gtg aca 
Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro He Met Val Thr 
650 655 660 

gat tea ggg aaa cca ccc atg acg aat ate aca gat etc agg gta caa 
asp ser Gly Lys pro Pro Met Thr Asn lie Thr Asp Leu Arg Val Gin 
665 670 675 

gtg tgc tec tgc agg aat tec aaa gtg gac tgc aac gcg gcg ggg gee 
val cys ser cys Arg Asn ser Lys val Asp Cys Asn Ala Ala Gly Ala 



680 



685 



690 



ctg cgc ttc age ctg ccc tea gtc ctg etc etc age etc ttc age tta 
Leu Arg Phe Ser Leu Pro ser val Leu Leu Leu ser Leu Phe ser Leu 
695 700 705 710 

get tgt ctg tgagaactcc tgacgtctga agcttgactc ccaagtttcc 
Ala Cys Leu 



atagcaacag 

acttcacaac 

tgtacttcat 

tttccctgaa 

actacttttt 

tgtgggttag 

agagagacta 

ggtgggtgga 

ggacagacca 

ctgaatgctg 

ctttctcttt 

cctgagccaa 

gctgacattt 

tactgattct 



gaaaaaaaaa 
taggectcaa 
cattttgaca 
tgtttaaaga 
ctggtgtgtt 
tattggtgta 
tcctggagaa 
aactaagaca 
cagagctgtc 
ccacaaccag 
attgagttcg 
ggaggtgagg 
tctttcatgg 
aatggggaca 



aatctatcca 
ttgttccggt 
gcatcttcct 
tcatgacata 
aacatgtege 
tgtatgagta 
gcctcgtttt 
cctgaaccct 
acttttgetc 
ccaggcaggt 
aggactacaa 
agcagagcag 
gcaccaacct 
cagatcatgg 



aatctgaaga 
tttttatttt 
ccctccttta 
tgacttgatc 
tagccagtgc 
tctgtatgta 
gatgecatte 
ccagggcctc 
cgaagctact 
ccacagagag 
ccaatttaca 
gcaatttcac 
gcatttgtat 
tagagaatct 



ttgcggttta 

ctttacaatt 

attaatggaa 

ttctgggagc 

tccaggcacc 

tatatacacg 

ttccttgcaa 

ccgcatcaag 

tctccactgt 

ggagagcaga 

ctgccatctg 

caccaaatgc 

gtgtcccgaa 

ctccctcctc 



cagctatcga 
tcacttagtc 
tcttctgaat 
aggaacaatg 
cagctttgtc 
gtatttatag 
ggttaagcaa 
gtcagcatga 
cccgttcagt 
gaaagaagtc 
atgccgtgat 
caagaaaagg 
tccacagtcg 
agtaaatgta 



1746 

1794 

1842 

1890 

1938 

1986 

2034 

2082 

2130 

2178 

2226 

2275 

2335 
2395 
2455 
2515 
2575 
2635 
2695 
2755 
2815 
2875 
2935 
2995 
3055 
3115 
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caactgcacc tgtcatcatg gaggtcatac atgcatacaa agaggtgtac aggtaccatc 3175 

ttgtatacac atatataccc acatgtacag acatacattt atgcgcattc acgctgtttg 3235 

tttcatatat acaggcataa aatagagtaa atacaggtag ttttaaaagt acccttttgt 3295 

gtgaattgac taccgttgtt tgcaaacccg aaaataaaag acgttcatta tgtatgaaaa 3355 

gtaactgatt tgtattctgt gagcatgtaa aagcggaaag ttagtgcttg ttttaagatt 3415 

accttcttgt tgataaacca taaatgaatc atcaaagctc acaccaaatt tttctatcaa 3475 

ataaaactag tgacagcttg tggcttttta ttagagctcg ccacgaacta gggtaaggtg 3535 

agtgtcttag catattttaa tgcagttgct tactaaaggt tttaaccgca catgcacaca 3595 

cacacgcttt cttatgcaat ctatgtttgc acttgtgctt tcagttagcc ttctgtagga 3655 

agtagaagtc atatgttgtc tttgttgtag tgaaattata cagatagagt tccatatatt 3715 

gtatttgttt caatggtaaa tccttttgga acatatagaa tgcagagatt tttttttcca 3775 

ttaaaataaa tgggtattgg tggttaaaac tgaaaaaaaa aaaaaaaa 3823 

<210> 24 

<211> 713 

<212> PRT 

<213> homo sapiens 

<400> 24 

Met Gin Pro Arg Thr Pro Leu val Leu Cys Val Leu Leu ser Gin Val 
15 10 15 

Leu Leu Leu Thr ser Ala Glu Asp Leu Asp cys Thr pro Gly Phe Gin 
20 25 30 

Gin Lys val Phe His lie Asn Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

Ser lie Leu Asn Leu Thr Phe Ser Asp Cys Lys Gly Asn Asp Lys Leu 
50 55 60 

Arg Tyr Glu val ser ser Pro Tyr Phe Lys val Asn Ser Asp Gly Gly 
65 70 75 80 

Leu val Ala Leu Arg Asn lie Thr Ala val Gly Lys Thr Leu Phe val 
85 90 95 

His Ala Arg Thr pro His Ala Glu Asp Met Ala Glu Leu val lie val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arg Thr ser Pro Val Pro Arg Gin Lys Arg Ser lie Val Val Ser Pro 
130 135 140 

lie Leu He Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp Val Gly 
145 150 " 155 160 

Lys val val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg Leu Thr 
165 170 175 
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Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg He Asn Glu 
180 185 190 

Asn Thr Gly ser val Ser Met Thr Arg Thr Leu Asp Arg Glu val He 
195 200 205 

Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp val Asn Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro Val Pro Leu Glu val lie val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 
245 250 255 

Gly ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Arg 
275 280 285 

Gin Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp lie val Thr val val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met 
340 345 350 

lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr val Glu Glu Gly Ala val Gly Val lie Val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Ala Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie lie Asn Gly Asn Pro Gly Gin ser Phe Glu lie His Thr Asn 
405 410 415 

pro Gin Thr Asn Glu Gly Met Leu Ser val val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu He Lys val Glu Asn Glu Asp 
435 440 445 

pro Leu val Pro Asp Val Ser Tyr Gly Pro Ser ser Thr Ala Thr Val 
450 455 460 

His lie Thr val Leu Asp Val Asn Glu Gly Pro val Phe Tyr pro Asp 
465 470 475 480 
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Pro Met Met Val Thr Arg Gin Glu Asp Leu Ser val Gly ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr lie 
500 505 510 

Arg Tyr ser Val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu ser Thr 
530 535 540 

Phe Val Asp Asn Ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp val Asn Asp Asn Ala Pro Phe lie Tyr Pro Thr val Ala Glu val 
580 585 590 

Cys Asp Asp Ala Lys Asn Leu Ser val val lie Leu Gly Ala ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Ala val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro He Met val Thr Asp ser Gly Lys Pro Pro Met Thr Asn He 
660 665 670 

Thr Asp Leu Arg val Gin val Cys Ser Cys Arg Asn ser Lys val Asp 
675 680 685 

Cys Asn Ala Ala Gly Ala Leu Arg Phe ser Leu Pro ser val Leu Leu 
690 695 700 

Leu ser Leu Phe ser Leu Ala Cys Leu 
705 710 

<210> 25 

<211> 2690 

<212> DNA 

<213> homo sapiens 

<220> 

<221> CDS 

<222> C445). .(2583) 

<400> 25 

cttcaaggtt ttgctgactc agtctggtag tcagagtctg caggagaaga cagttcaagg 60 
cagggcctgg aggattggat cagtttaggg acaggtcaaa ggctggctta gagaccttag 120 
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aggcaggttg cttgggtcgt tgaatgctag tctggtcctg agagcccttt tctctggcaa 

ctgtggactc agagctaacc aattgtagtt ggcagtgggg gtgaagggtg atccagaggc 

ctgagctgca gagggcacaa gagagaaaag atgtcttaga aagagctttg agaacatgcc 

ttggctgctg gcagggacct tggatggggt agtctacacc cggaagtgcc tgcctgccat 

cctctagtgg ctgccttgca aaatatgctc agtgcagccg cgtgcatgaa tgaaaacgcc 

qccgggcgct tctagtcgga caaa atg cag ccg aga act ccg etc gtt ctg 

Met Gin Pro Arg Thr pro Leu val Leu 
1 5 

tgc gtt etc ctg tec cag gtg ctg ctg eta aca tct gca gaa gat ttg 
evs val Leu Leu Ser Gin val Leu Leu Leu Thr ser Ala Glu Asp Leu 
10 15 20 25 

gac tgc act cct gga ttt cag cag aaa gtg ttc cat ate aat cag cca 
Asp cys Thr Pro Gly Phe Gin Gin Lys val phe His lie Asn Gin Pro 



30 



35 



get gaa ttc att gag gac cag tea att eta aac ttg acc ttc agt gac 
Ala Glu Phe lie Glu Asp Gin Ser lie Leu Asn Leu Thr Phe Ser Asp 
45 50 55 

tgt aag gga aac gac aag eta cgc tat gag gtc teg age cca tac ttc 
cys Lys Gly Asn Asp Lys Leu Arg Tyr Glu val Ser Ser Pro Tyr Phe 
60 65 70 

aag gtg aac age gat ggc ggc tta gtt get ctg aga aac ata act gca 
Lys val Asn Ser Asp Gly Gly Leu Val Ala Leu Arg Asn lie Thr Ala 



75 



80 



85" 



gtg ggc aaa act ctg ttc gtc cat gca egg acc ccc cat gcg gaa gat 
val Gly Lys Thr Leu Phe val His Ala Arg Thr Pro His Ala Glu Asp 
90 95 100 105 

atg gca gaa etc gtg att gtc ggg ggg aaa gac ate cag ggc tec ttg 
Met Ala Glu Leu Val lie Val Gly Gly Lys Asp lie Gin Gly Ser Leu 



110 



115 



120 



cag gat ata ttt aaa ttt gca aga act tct cct gtc cca aga caa aag 
Gin Asp lie Phe Lys Phe Ala Arg Thr ser Pro Val Pro Arg Gin Lys 
125 130 135 

agg tec att gtg gta tct ccc att tta att cca gag aat cag aga cag 
Arg ser lie val val Ser Pro lie Leu He Pro Glu Asn Gin Arg Gin 
140 145 150 

cct ttc cca aga gat gtt ggc aag gta gtc gat agt gac agg cca gaa 
pro Phe Pro Arg Asp Val Gly Lys Val val Asp Ser Asp Arg Pro Glu 
155 160 165 

gat caa gag cct aaa 
Lys 

180 185 



agg tec aag ttc egg etc act gga aag gga ... 
Arg Ser Lys Phe Arg Leu Thr Gly Lys Gly val Asp Gin Glu Pro Lys 



170 



175 



gga att ttc aga ate aat gag aac aca ggg age gtc tec gtg aca egg 
Gly lie Phe Arg lie Asn Glu Asn Thr Gly Ser Val Ser Val Thr Arg 



190 



195 



200 



acc ttg gac aga gaa gta ate get gtt tat caa eta ttt gtg gag acc 
Thr Leu Asp Arg Glu val He Ala val Tyr Gin Leu Phe val Glu Thr 
205 210 215 

act gat gtc aat ggc aaa act etc gag ggg ccg gtg cct ctg gaa gtc 
Thr Asp val Asn Gly Lys Thr Leu Glu Gly Pro val Pro Leu Glu val 
220 225 230 

att gtg att gat cag aat gac aac cga ccg ate ttt egg gaa ggc ccc 
lie val lie Asp Gin Asn Asp Asn Arg Pro lie Phe Arg Glu Gly Pro 
235 240 245 

tac ate ggc cac gtc atg gaa ggg tea ccc aca ggc acc aca gtg atg 
Tyr lie Gly His val Met Glu Gly Ser Pro Thr Gly Thr Thr val Met 



180 
240 
300 
360 
420 
471 

519 

567 

615 

663 

711 

759 

807 

855 

903 

951 

999 

1047 

1095 

1143 

1191 

1239 
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250 255 260 265 

egg atg aca gec ttt gat gca gat gac cca gec acc gat aat gec etc 1287 
Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr Asp Asn Ala Leu 
270 275 280 

ctg egg tat aat ate cgt caa cag acg cct gac aag cca tct ccc aac 1335 
Leu Arg Tyr Asn lie Arg Gin Gin Thr Pro Asp Lys Pro Ser Pro Asn 
285 290 295 



atg ttc tac ate gat cct gag aaa gga gac att gtc act gtt gtg tea 
Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie val Thr val val ser 
300 305 310 



ggt tgg ctg aat att aac ccc ate aat ggg act gtt gac acc aca get 
Gly Trp Leu Asn lie Asn Pro lie Asn Gly Thr val Asp Thr Thr Ala 
525 530 535 

gtg ctg gac cgt gag tec cca ttt gtc gac aac age gtg tac act get 
val Leu Asp Arg Glu ser Pro Phe val Asp Asn Ser val Tyr Thr Ala 
540 545 550 

etc ttc ctg gca att gac agt ggc aac cct ccc get acg ggc act ggg 
Leu Phe Leu Ala lie Asp ser Gly Asn Pro pro Ala Thr Gly Thr Gly 



1383 



cct gcg ctg ctg gac cga gag act ctg gaa aat ccc aag tat gaa ctg 1431 
pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro Lys Tyr Glu Leu 

lib 320 325 

ate ate gag get caa gat atg get gga ctg gat gtt gga tta aca ggc 1479 
lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp val Gly Leu Thr Gly 
330 335 340 345 

acg gee aca gee acg ate atg ate gat gac aaa aat gat cac tea cca 1527 
Thr Ala Thr Ala Thr He Met lie Asp Asp Lys Asn Asp His Ser Pro 
350 355 360 

aaa ttc acc aag aaa gag ttt caa gee aca gtc gag gaa gga get gtg 1575 
Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu Gly Ala val 
365 370 375 

gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac ccc acc aca 1623 
Gly val lie val Asn Leu Thr val Glu Asp Lys Asp Asp Pro Thr Thr 
380 385 390 

ggt gca tgg agg get gec tac acc ate ate aac gga aac ccc ggg cag 
Gly Ala Trp Arg Ala Ala Tyr Thr lie lie Asn Gly Asn Pro Gly Gin 
395 400 405 

age ttt gaa ate cac acc aac cct caa acc aac gaa ggg atg ctt tct 1719 
Ser Phe Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly Met Leu Ser 
410 415 420 425 

gtt gtc aaa cca ttg gac tat gaa att tct gee ttc cac acc ctg ctg 1767 
Val val Lys Pro Leu Asp Tyr Glu lie Ser Ala Phe His Thr Leu Leu 
430 435 440 

ate aaa gtg gaa aat gaa gac cca etc gta ccc gac gtc tec tac ggc 1815 
lie Lys val Glu Asn Glu Asp Pro Leu val Pro Asp val Ser Tyr Gly 
445 450 455 

ccc age tec aca gee acc gtc cac ate act gtc ctg gat gtc aac gag 1863 
pro Ser ser Thr Ala Thr val His lie Thr Val Leu Asp val Asn Glu 
460 465 470 

1911 



1671 



ggc cca gtc ttc tac cca gac ccc atg atg gtg acc agg cag gag gac 
Gly Pro val Phe Tyr Pro Asp Pro Met Met Val Thr Arg Gin Glu Asp 
475 480 485 

etc tct gtg ggc age gtg ctg ctg aca gtg aat gee acg gac ccc gac 1959 
Leu ser Val Gly Ser Val Leu Leu Thr Val Asn Ala Thr Asp Pro Asp 
490 495 500 505 

tec ctg cag cat caa acc ate agg tat tct gtt tac aag gac cca gca 2007 
ser Leu Gin His Gin Thr lie Arg Tyr Ser Val Tyr Lys Asp Pro Ala 
510 515 520 



2055 



2103 



2151 
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555 560 565 

act ttg ctg ata acc ctg gag gac gtg aat gac aat gcc ccg ttc att 2199 
Thr Leu Leu lie Thr Leu Glu Asp val Asn Asp Asn Ala Pro Phe lie 
570 575 580 585 

tac ccc aca gta get gaa gtc tgt gat gat gcc aaa aac etc agt gta 2247 
Tyr Pro Thr val Ala Glu Val cys Asp Asp Ala Lys Asn Leu ser val 
590 595 600 

gtc att ttg gqa gca tea gat aag gat ctt cac ccg aat aca gat cct 2295 
val He Leu Gly Ala ser Asp Lys Asp Leu His Pro Asn Thr Asp Pro 
605 610 615 

ttc aaa ttt gaa ate cac aaa caa get gtt cct gat aaa gtc tgg aag 2343 
Phe Lys Phe Glu lie His Lys Gin Ala val pro Asp Lys val Trp Lys 
620 625 630 

ate tec aag ate aac aat aca cac gcc ctg gta age ctt ctt caa aat 2391 
lie Ser Lys lie Asn Asn Thr His Ala Leu val Ser Leu Leu Gin Asn 
635 640 645 

ctg aac aaa gca aac tac aac ctg ccc ate atg gtg aca gat tea ggg 2439 
Leu Asn Lys Ala Asn Tyr Asn Leu pro lie Met val Thr Asp Ser Gly 
650 655 660 665 

aaa cca ccc atg acg aat ate aca gat etc agg gta caa gtg tgc tec 2487 
Lys Pro Pro Met Thr Asn lie Thr Asp Leu Arg val Gin Val cys Ser 
670 675 680 

tgc agg aat tec aaa gtg gac tgc aac gcg gcg ggg gcc ctg cgc ttc 2535 
cys Arg Asn Ser Lys Val Asp Cys Asn Ala Ala Gly Ala Leu Arg Phe 
685 690 695 

age ctg ccc tea gtc ctg etc etc age etc ttc age tta get tgt ctg 2583 
ser Leu Pro Ser val Leu Leu Leu ser Leu Phe Ser Leu Ala Cys Leu 
700 705 710 

tgagaactcc tgacgtctga agcttgactc ccaagtttcc atagcaacag gaaaaaaaaa 2643 

aaatctatcc aaatctgaag attgcggttt acagctatcg aacttcg 2690 

<210> 26 

<211> 713 

<212> PRT 

<213> homo sapiens 

<400> 26 

Met Gin Pro Arg Thr pro Leu Val Leu Cys val Leu Leu ser Gin val 
15 10 15 

Leu Leu Leu Thr ser Ala Glu Asp Leu Asp cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys Val Phe His lie Asn Gin Pro Ala Glu Phe He Glu Asp Gin 
35 40 45 

ser lie Leu Asn Leu Thr Phe Ser Asp cys Lys Gly Asn Asp Lys Leu 
50 55 60 

Arg Tyr Glu val ser ser Pro Tyr Phe Lys val Asn ser Asp Gly Gly 
65 70 75 80 

Leu Val Ala Leu Arg Asn lie Thr Ala val Gly Lys Thr Leu Phe val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val He val 
100 105 110 
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Gly Gly Lys Asp He Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 



Thr ser Pro val Pro Arg Gin Lys Arg ser lie val val Ser Pro 
130 135 140 



lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 ~ 155 160 



Lys val val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg Leu Thr 
165 170 175 



Gly Lys Gly Val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
180 185 190 



Asn Thr Gly Ser val Ser val Thr Arg Thr Leu Asp Arg Glu Val lie 
195 200 205 



Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp val Asn Gly Lys Thr 
210 215 220 



Leu Glu Gly Pro Val Pro Leu Glu Val lie Val lie Asp Gin Asn Asp 
225 230 235 240 



Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 



Ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 



Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 



Gin Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 



Lys Gly Asp lie Val Thr Val Val Ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 



Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 



Ala Gly Leu Asp Val Gly Leu Thr Gly Thr Ala Thr Ala Thr He Met 
340 345 350 



lie Asp Asp Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 



Gin Ala Thr val Glu Glu Gly Ala val Gly val lie val Asn Leu Thr 
370 375 380 



val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 



Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu He His Thr Asn 



245 




255 



405 



410 



415 
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Pro Gin Thr Asn Glu Gly Met Leu Ser Val Val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

Pro Leu val Pro Asp Val ser Tyr Gly Pro ser Ser Thr Ala Thr val 
450 455 460 

His He Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

pro Met Met val Thr Arg Gin Glu Asp Leu Ser val Gly ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr He 
500 505 510 

Arg Tyr Ser val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

He Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu ser Pro 
530 535 540 

Phe val Asp Asn ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu He Thr Leu Glu 
565 570 575 

Asp val Asn Asp Asn Ala Pro Phe lie Tyr Pro Thr val Ala Glu val 
580 585 590 

cys Asp Asp Ala Lys Asn Leu Ser val val lie Leu Gly Ala Ser Asp 
y 595 600 605 

Lys asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
y 610 615 620 

Gin Ala val Pro Asp Lys val Trp Lys lie ser Lys He Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro He Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn He 
660 665 670 

Thr Asp Leu Arg val Gin val cys ser Cys Arg Asn ser Lys val Asp 
675 ~ 680 685 

cys Asn Ala Ala Gly Ala Leu Arg Phe ser Leu Pro Ser val Leu Leu 
690 695 700 

Leu ser Leu Phe Ser Leu Ala cys Leu 
705 710 
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<210> 27 

<211> 3840 

<212> DNA 

<213> homo sapiens 

<220> 

<221> CDS 

<222> (121). .(2259) 

<400> 27 

gggaagttgg ctggctggcg aggcagagcc tctcctcaaa gcctggctcc cacggaaaat 60 

atgctcagtg cagccgcgtg catgaatgaa aacgccgccg ggcgcttcta gtcggacaaa 120 

atg cag ccg aga act ccg etc gtt ctg tgc gtt etc ctg tec cag gtg 168 
Met Gin Pro Arg Thr Pro Leu val Leu cys val Leu Leu Ser Gin val 
15 10 15 

ctg ctg eta aca tct gca gaa gat ttg gac tgc act cct gga ttt cag 216 
Leu Leu Leu Thr Ser Ala Glu Asp Leu Asp Cys Thr pro Gly Phe Gin 
20 25 30 

cag aaa gtg ttc cat ate aat cag eca get gaa ttc att gag gac cag 264 
Gin Lys val Phe His lie Asn Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

tea att eta aac ttg ace ttc agt gac tgt aag gga aac gac aag eta 312 
ser lie Leu Asn Leu Thr Phe ser Asp cys Lys Gly Asn Asp Lys Leu 
50 55 60 

cgc tat gag gtc teg age eca tac ttc aag gtg aac age gat ggc ggc 360 
Arg Tyr Glu val ser Ser Pro Tyr Phe Lys Val Asn ser Asp Gly Gly 
65 70 75 80 

tta gtt get ctg aga aac ata act gca gtg ggc aaa act ctg ttc gtc 408 
Leu val Ala Leu Arg Asn lie Thr Ala Val Gly Lys Thr Leu Phe Val 
85 90 95 

cat gca egg acc ccc cat gcg gaa gat atg gca gaa etc gtg att gtc 456 
His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie val 
100 105 110 

ggg ggg aaa gac ate cag ggc tec ttg cag gat ata ttt aaa ttt gca 504 
Gly Gly Lys Asp lie Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

aga act tct cct gtc eca aga caa aag agg tec att gtg gta tct ccc 552 
Arg Thr Ser Pro val Pro Arg Gin Lys Arg ser lie val val ser Pro 
130 135 140 

att tta att eca gag aat cag aga cag cct ttc eca aga gat gtt ggc 600 
lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 ~ 160 

aag gta gtc gat agt gac agg eca gaa agg tec aag ttc egg etc act 648 
Lys val val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg Leu Thr 
165 170 175 

gga aag gga gtg gat caa gag cct aaa gga att ttc aga ate aat gag 696 
Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
180 185 190 

aac aca ggg age gtc tec gtg aca egg acc ttg gac aga gaa gta ate 744 
Asn Thr Gly Ser Val Ser val Thr Arg Thr Leu Asp Arg Glu val lie 
195 200 205 

get gtt tat caa eta ttt gtg gag acc act gat gtc aat ggc aaa act 792 
Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp val Asn Gly Lys Thr 
210 215 220 

etc gag ggg ccg gtg cct ctg gaa gtc att gtg att gat cag aat gac 840 
Leu Glu Gly Pro Val Pro Leu Glu val lie val lie Asp Gin Asn Asp 
225 230 235 240 
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cac ate act gtc ctg gat gtc aac gag ggc cca gtc ttc tac cca gac 
His lie Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

ccc atg atg gtg acc agg cag gag gac etc tct gtg ggc age gtg ctg 
pro Met Met Val Thr Arg Gin Glu Asp Leu Ser val Gly Ser val Leu 
485 490 495 

ctg aca gtg aat gec acg gac ccc gac tec ctg cag cat caa acc ate 
Leu Thr val Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr lie 
500 505 510 

agg tat tct gtt tac aag gac cca gca ggt tgg ctg aat att aac ccc 
Arg Tyr Ser val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

ate aat ggg act gtt gac acc aca get gtg ctg gac cgt gag tec cca 
lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu ser Pro 
530 535 540 



936 



984 



1032 



1080 



1176 
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aac cga ccg ate ttt egg gaa ggc ccc tac ate ggc cac gtc atg gaa 888 
Asn Arg Pro He Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 
245 250 255 

ggg tea ccc aca ggc acc aca gtg atg egg atg aca gee ttt gat gca 
Gly Ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

gat gac cca gec acc gat aat gee etc ctg egg tat aat ate cgt cag 
Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 

cag acg cct gac aag cca tct ccc aac atg ttc tac ate gat cct gag 
Gin Thr Pro Asp Lys Pro Ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

aaa gga gac att gtc act gtt gtg tea cct gcg ctg ctg gac cga gag 
Lys Gly Asp lie val Thr val val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

act ctg gaa aat ccc aag tat gaa ctg ate ate gag get caa gat atg 1128 
Thr Leu Glu Asn pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

get gga ctg gat gtt gga tta aca ggc acg gee aca gee acg ate atg 
Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met 
340 345 350 

ate gat gac aaa aat gat cac tea cca aaa ttc acc aag aaa gag ttt 1224 
lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

caa gee aca gtc gag gaa gga get gtg gga gtt att gtc aat ttg aca 
Gin Ala Thr val Glu Glu Gly Ala Val Gly val He val Asn Leu Thr 
370 375 380 

gtt gaa gat aag gat gac ccc acc aca ggt gca tgg agg get gec tac 
val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

acc ate ate aac gga aac ccc ggg cag age ttt gaa ate cac acc aac 
Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn 
405 410 415 

cct caa acc aac gaa ggg atg ctt tct gtt gtc aaa cca ttg gac tat 
pro Gin Thr Asn Glu Gly Met Leu Ser val val Lys Pro Leu Asp Tyr 
420 425 430 

gaa att tct gec ttc cac acc ctg ctg ate aaa gtg gaa aat gaa gac 
Glu lie Ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

cca etc gta ccc gac gtc tec tac ggc ccc age tec aca gee acc gtc 
pro Leu val Pro Asp val ser Tyr Gly pro Ser Ser Thr Ala Thr val 
450 455 460 



1272 



1320 



1368 



1416 



1464 



1512 



1560 



1608 



1656 



1704 



1752 
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ttt gtc gac aac age gtq tac act get etc ttc ctg gca att gac agt 1800 

Phe val Asp Asn Ser val Tyr Thr Ala Leu Phe Leu Ala He Asp Ser 
545 550 555 560 

ggc aac cct ccc get acg gqc act gqg act ttg ctg ata acc ctg gag 1848 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 

565 570 575 

gac gtq aat gac aat gee ccg ttc att tac ccc aca gta get gaa gtc 1896 

Asp Val Asn Asp Asn Ala Pro Phe lie Tyr Pro Thr val Ala Glu val 
580 585 590 

tgt gat gat gee aaa aac etc agt gta gtc att ttg gga gca tea gat 1944 

Cys Asp Asp Ala Lys Asn Leu Ser val Val lie Leu Gly Ala Ser Asp 
595 600 605 

aag gat ctt cac ccg aat aca gat cct ttc aaa ttt gaa ate cac aaa 1992 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

caa get gtt cct gat aaa gtc tgg aag ate tec aag ate aac aat aca 2040 

Gin Ala val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 635 640 

cac gee ctg gta age ctt ctt caa aat ctg aac aaa gca aac tac aac 2088 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 

645 650 655 

ctg ccc ate atg gtq aca gat tea gqg aaa cca ccc atg acg aat ate 2136 

Leu Pro lie Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

aca gat etc agg gta caa gtg tgc tec tgc agg aat tec aaa gtq gac 2184 

Thr Asp Leu Arg Val Gin val cys ser cys Arg Asn Ser Lys Val Asp 
675 680 685 

tgc aac gcg gca gqg gee ctg cgc ttc age ctg ccc tea gtc ctg etc 2232 

Cys Asn Ala Ala Gly Ala Leu Arg Phe Ser Leu Pro Ser val Leu Leu 
690 695 700 



etc age etc 
Leu ser Leu 
705 


: ttc age tta get tgt ctg tgagaactcc tgacgtctga 
i Phe ser Leu Ala Cys Leu 
710 


2279 


agcttgactc 


ccaagtttcc 


atagcaacag 


gaaaaaaaaa 


aat ct at cca 


atctgaagat 


2339 


tgcggtttac 


agctatcgaa 


cttcacaact 


aggectcaat 


tgttccggtt 


ttttattttc 


2399 


tttacaattt 


cacttagtct 


gtacttcatc 


attttgacag 


catcttcctc 


cctcctttaa 


2459 


ttaatggaat 


cttctgaatt 


ttccctgaat 


gtttaaagat 


catgacatat 


gacttgatct 


2519 


tctgggagca 


ggaacaatga 


ctactttttc 


tggtgtgtta 


acatgtcget 


agecagtget 


2579 


ccaggcaccc 


agctttgtct 


gtgggttagt 


attggtgtat 


gtatgagtat 


ctgtatgtat 


2639 


atatacaegg 


tatttataga 


gagagactat 


cctggagaag 


cctcgttttg 


atgecattet 


2699 


tecttgeaag 


gttaagcaag 


gtgggtggaa 


actaagacac 


ctgaaccctc 


cagggcctcc 


2759 


cgcatcaagg 


tcagcatgag 


gacagaccac 


agagctgtca 


cttttgctcc 


gaagctactt 


2819 


ctccactgtc 


ccgttcagtc 


tgaatgctgc 


cacaaccagc 


caggcaggtc 


cacagagagg 


2879 


gagagcagag 


aaagaagtcc 


tttctcttta 


ttgagttcga 


ggactacaac 


caatttacac 


2939 


tgccatctga 


tgccgtgatc 


ctgagccaag 


gaggtgagga 


gcagagcagg 


caatttcacc 


2999 


accaaatgcc 


aagaaaaggg 


ctgacatttt 


ctttcatggg 


caccaacctg 


catttgtatg 


3059 


tgtcccgaat 


ccacagtcgt 


actgattcta 


atggggacac 


agatcatggt 


agagaatctc 


3119 


tccctcctca 


gtaaatgtac 


aactgcacct 


gtcatcatgg 


aggtcataca 


tgcatacaaa 


3179 


gaggtgtaca 


ggtaccatct 


tgtatacaca 


tatataccca 


catgtacaga 


catacattta 


3239 
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tgcacattca cgctgtttgt ttcatatata caggcataaa atagagtaaa tacaggtagt 3299 

tttaaaagta cccttttgtg tgaattgact accgttgttt gcaaacccga aaataaaaga 3359 

cgttcattat gtatgaaaag taactgattt gtattctgtg agcatgtaaa agcggaaagt 3419 

tagtgcttgt tctaagatta ccttcttgtt gataaaccat aaatgaatca tcaaagctca 3479 

caccaaattt ttctatcaaa taaaactagt gacagcttgt ggctttttat tagagctcgc 3539 

cacgaactag ggtaaggtga gtgtcttagc atattttaat gcagttgctt actaaaggtt 3599 

ttaaccgcac atgcacacac acacgctttc ttatgcaatc tatgtttgca cttgtgcttt 3659 

cagttagcct tctgtaggaa gtagaagtca tatgttgtct ttgttgtagt gaaattatac 3719 

agatagagtt ccatatattg tatttgrttc aatggtaaat ccttttggaa catatagaat 3779 

gcagagattt ttttttccat taaaataaat gggtattggt ggttaaaaaa aaaaaaaaaa 3839 

3840 

<210> 28 

<211> 713 

<212> PRT 

<213> homo sapiens 

<400> 28 

Met Gin Pro Arg Thr Pro Leu Val Leu Cys val Leu Leu ser Gin val 
1 5 10 15 

Leu Leu Leu Thr ser Ala Glu Asp Leu Asp cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys Val Phe His He Asn Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

Ser lie Leu Asn Leu Thr Phe Ser Asp Cys Lys Gly Asn Asp Lys Leu 
50 55 60 

Arq Tyr Glu val ser Ser Pro Tyr Phe Lys val Asn Ser Asp Gly Gly 
65 70 75 80 

Leu val Ala Leu Arg Asn lie Thr Ala Val Gly Lys Thr Leu Phe val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala 

Arg Thr ser pro val Pro Arg Gin Lys Arg Ser lie Val val Ser Pro 
130 135 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 IbO 

lys Val val Asp ser Asp Arg Pro Glu Arg ser Lys Phe Arg Leu Thr 
165 170 175 

Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
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180 185 190 

Asn Thr Gly Ser val Ser Val Thr Arg Thr Leu Asp Arg Glu Val He 
195 200 205 

Ala val Tyr Gin Leu Phe Val Glu Thr Thr Asp Val Asn Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro val Pro Leu Glu val lie Val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His Val Met Glu 

z4b 2b0 

Gly Ser Pro Thr Gly Thr Thr Val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp lie val Thr val val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met 
340 345 350 

lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr val Glu Glu Gly Ala Val Gly val lie Val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie lie Asn Gly Asn Pro Gly Gin ser Phe Glu lie His Thr Asn 
405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu ser val val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu lie Lys Val Glu Asn Glu Asp 
435 440 445 

pro Leu Val Pro Asp val Ser Tyr Gly Pro Ser Ser Thr Ala Thr val 
450 455 460 

His lie Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

Pro Met Met val Thr Arg Gin Glu Asp Leu Ser val Gly Ser val Leu 
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485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie 
500 505 510 

Arg Tyr Ser Val Tyr Lys Asp Pro Ala Gly Trp Leu Asn He Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe val Asp Asn Ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser 
545 550 555 560 

Gly Asn Pro pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp val Asn Asp Asn Ala Pro Phe lie Tyr pro Thr Val Ala Glu val 
580 585 590 

. cys Asp Asp Ala Lys Asn Leu Ser val val lie Leu Gly Ala Ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Ala val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Arg Val Gin val cys ser cys Arg Asn Ser Lys Val Asp 
675 680 685 

Cys Asn Ala Ala Gly Ala Leu Arg Phe Ser Leu Pro Ser val Leu Leu 
690 695 700 

Leu Ser Leu Phe ser Leu Ala cys Leu 
705 710 

<210> 29 

<211> 3485 

<212> DNA 

<213> homo sapiens 

<220> 

<221> CDS 

<222> (217).. (2355) 

tgatccagag gcctgagctg cagagggcac aagagagaaa agatgtctta gaaagagctt 60 
tgagaacatg ccttggctgc tggcagggac cttggatggg gtagtctaca cccggaagtg 120 
cctgcctgcc atcctctagt ggctgccttg caaaatatgc tcagtgcagc cgcgtgcatg 180 
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aatgaaaacg ccgccgggcg cttctagtcg gacaaa atg cag ccg aga act ccg 234 

Met Gin Pro Arg Thr Pro 
1 5 

etc gtt ctg tgc gtt etc ctg tec cag gtg ctg ctg eta aca tct gca 282 
Leu val Leu Cys val Leu Leu Ser Gin Val Leu Leu Leu Thr Ser Ala 
10 15 20 

gaa gat ttg gac tgc act cct gga ttt cag cag aaa gtg ttc cat ate 330 
Glu Asp Leu Asp cys Thr Pro Gly Phe Gin Gin Lys val Phe His lie 
25 30 35 

aat cag cca get gaa ttc att gag gac cag tea att eta aac ttg acc 378 
Asn Gin Pro Ala Glu Phe lie Glu Asp Gin ser lie Leu Asn Leu Thr 
40 45 50 

ttc agt gac tgt aag gga aac gac aag eta cgc tat gag gtc teg age 426 
Phe ser Asp cys Lys Gly Asn Asp Lys Leu Arg Tyr Glu val Ser ser 
55 60 65 70 

cca tac ttc aag gtg aac age gat ggc ggc tta gtt get ctg aga aac 474 
Pro Tyr Phe Lys Val Asn Ser Asp Gly Gly Leu Val Ala Leu Arg Asn 
75 80 85 

ata act gca gtg ggc aaa act ctg ttc gtc cat gca egg acc ccc cat 522 
lie Thr Ala val Gly Lys Thr Leu Phe Val His Ala Arg Thr Pro His 
90 95 100 

gcg gaa gat atg gca gaa etc gtg att gtc ggg ggg aaa gac ate cag 570 
Ala Glu Asp Met Ala Glu Leu Val lie Val Gly Gly Lys Asp lie Gin 
105 110 115 

ggc tec ttg cag gat ata ttt aaa ttt gca aga act tct cct gtc cca 618 
Gly Ser Leu Gin Asp lie Phe Lys Phe Ala Arg Thr ser Pro val Pro 
120 125 130 

aga caa aag agg tec att gtg gta tct ccc att tta att cca gag aat 666 
Arg Gin Lys Arg ser lie val val Ser Pro lie Leu lie Pro Glu Asn 
135 140 145 150 

cag aga cag cct ttc cca aga gat gtt ggc aag gta gtc gat agt gac 714 
Gin Arg Gin pro Phe Pro Arg Asp val Gly Lys val val Asp ser Asp 
155 160 165 

agg cca gaa agg tec aag ttc egg etc act gga aag gga gtg gat caa 762 
Arg Pro Glu Arg ser Lys Phe Arg Leu Thr Gly Lys Gly Val Asp Gin 
170 175 180 

gag cct aaa gga att ttc aga ate aat gag aac aca ggg age gtc tec 810 
Glu Pro Lys Gly lie Phe Arg lie Asn Glu Asn Thr Gly ser val ser 
185 190 195 

gtg aca egg acc ttg gac aga gaa gta ate get gtt tat caa eta ttt 858 
Val Thr Arg Thr Leu Asp Arg Glu Val lie Ala val Tyr Gin Leu Phe 
200 205 210 

gtg gag acc act gat gtc aat ggc aaa act etc gag ggg ccg gtg cct 906 
val Glu Thr Thr Asp val Asn Gly Lys Thr Leu Glu Gly Pro val Pro 
215 220 225 230 

ctg gaa gtc att gtg att gat cag aat gac aac cga ccg ate ttt egg 954 
Leu Glu val lie val lie Asp Gin Asn Asp Asn Arg Pro lie Phe Arg 
235 240 245 

gaa ggc ccc tac ate ggc cac gtc atg gaa ggg tea ccc aca ggc acc 1002 
Glu Gly Pro Tyr lie Gly His val Met Glu Gly ser Pro Thr Gly Thr 
250 255 260 

aca gtg atg egg atg aca gee ttt gat gca gat gac cca gee acc gat 1050 
Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr Asp 
265 270 275 

aat gee etc ctg egg tat aat ate cgt caa cag acg cct gac aag cca 1098 
Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin Gin Thr Pro Asp Lys Pro 
280 285 290 
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tct ccc aac atg ttc tac ate gat cct gag aaa gga gac att gtc act 

Ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie val Thr 
295 300 305 310 

gtt gtg tea cct gcg ctg ctg gac cga gag act ctg gaa aat ccc aag 

val val Ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro Lys 
315 320 325 

tat gaa ctg ate ate gag get caa gat atg get gga ctg gat gtt gga 

Tyr Glu Leu lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp val Gly 

330 335 340 



ccc ace aca ggt gca tgg agg get gee tac ace axe axe aac gga aac 
pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie lie Asn Gly Asn 
395 400 405 



ccc 
pro 



ggg cag age ttt gaa ate cac acc aac cct caa ace aac gaa ggg 
Gly Gin Ser Phe Glu He His Thr Asn Pro Gin Thr Asn Glu Gly 



acc ctg ctg ate aaa gtg gaa aat gaa gac cca etc gta ccc gac gtc 
Thr Leu Leu lie Lys val Glu Asn Glu Asp pro Leu Val pro Asp val 
440 445 450 

tec tac ggc ccc age tec aca gee acc gtc cac ate act gtc ctg gat 
Ser Tyr Gly Pro Ser Ser Thr Ala Thr val His lie Thr val Leu Asp 
455 460 465 470 

gtc aac gag ggc cca gtc ttc tac cca gac ccc atg atg gtg acc agg 
val Asn Glu Gly Pro val Phe Tyr Pro Asp Pro Met Met val Thr Arg 
475 480 485 

cag gag gac etc tct gtg ggc age gtg ctg ctg aca gtg aat gee acg 
Gin Glu Asp Leu Ser val Gly ser val Leu Leu Thr val Asn Ala Thr 
490 495 500 



1146 



1194 



1242 



tta aca ggc acg gee aca gee acg ate atg ate gat gac aaa aat gat 1290 

Leu Thr Gly Thr Ala Thr Ala Thr lie Met lie Asp Asp Lys Asn Asp 

345 350 355 

cac tea cca aaa ttc acc aag aaa gag ttt caa gee aca gtc gag gaa 1338 

His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu 

360 365 370 

gga get gtg gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac 1386 

Gly Ala val Gly val lie val Asn Leu Thr val Glu Asp Lys Asp Asp 

375 380 385 390 

ccc acc aca ggt gca tgg agg get gee tac acc ate ate aac gga aac 1434 



1482 



atg ctt tct gtt gtc aaa cca ttg gac tat gaa att tct gee ttc cac 1530 
Met Leu Ser val Val Lys Pro Leu Asp Tyr Glu lie ser Ala Phe His 
425 430 435 



1578 



1626 



1674 



1722 



gac ccc gac tec ctg cag cat caa acc ate agg tat tct gtt tac aag 1770 
Asp Pro Asp ser Leu Gin His Gin Thr lie Arg Tyr ser val Tyr Lys 
505 510 515 

gac cca gca ggt tgg ctg aat att aac ccc ate aat ggg act gtt gac 1818 
Asp Pro Ala Gly Trp Leu Asn lie Asn Pro lie Asn Gly Thr val Asp 
520 525 530 

acc aca get gtg ctg gac cgt gag tec cca ttt gtc gac aac age gtg 
Thr Thr Ala val Leu Asp Arg Glu Ser Pro Phe val Asp Asn ser val 
535 540 545 550 

tac act get etc ttc ctg gca att gac agt ggc aac cct ccc get acg 
Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser Gly Asn Pro Pro Ala Thr 
555 560 565 

ggc act ggg act ttg ctg ata acc ctg gag gac gtg aat gac aat gee 
Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp Val Asn Asp Asn Ala 
570 575 580 

ccg ttc att tac ccc aca gta get gaa gtc tgt gat gat gee aaa aac 2010 
pro Phe He Tyr Pro Thr Val Ala Glu val cys Asp Asp Ala Lys Asn 
585 590 595 



1866 



1914 



1962 
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etc agt gta gtc att ttg gga gca tea gat aag gat ctt cac ccg aat 2058 
Leu Ser val Val lie Leu Gly Ala Ser Asp Lys Asp Leu His Pro Asn 
600 605 610 

aca gat cct ttc aaa ttt gaa ate cac aaa caa get gtt cct gat aaa 2106 
Thr Asp Pro Phe Lys Phe Glu lie His Lys Gin Ala val Pro Asp Lys 
615 620 625 630 

gtc tgg aag ate tec aag ate aac aat aca cac gec ctg gta age ctt 2154 
val Trp Lys lie ser Lys lie Asn Asn Thr His Ala Leu val ser Leu 
635 640 645 

ctt caa aat ctg aac aaa gca aac tac aac ctg ccc ate atg gtg aca 2202 
Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro lie Met val Thr 
650 655 660 

gat tea ggg aaa cca ccc atg acg aat ate aca gat etc agg gta caa 2250 
Asp Ser Gly Lys Pro Pro Met Thr Asn lie Thr Asp Leu Arg val Gin 
665 670 675 



gtq tgc tec tgc agg aat tec aaa gtq gac tgc aac gcg gcg ggg gee 
val cys Ser cys Arg Asn ser Lys Val Asp Cys Asn Ala Ala Gly Ala 
680 685 690 



2298 



ctg cgc ttc age ctg ccc tea gtc ctg etc etc age etc ttc age tta 2346 
Leu Arg Phe ser Leu Pro Ser Val Leu Leu Leu ser Leu Phe Ser Leu 
695 700 705 710 

get tgt ctg tgagaactcc tgacgtctga agcttgactc ccaagtttcc 2395 
Ala Cys Leu 

atagcaacag gaaaaaaaaa aaatctatcc aaatctgaag attgcggttt acagctatcg 2455 

aacttcacaa ctaggcctca attgttccgg ttttttattt tctttacaat ttcacttagt 2515 

ctgtacttca tcattttgac agcatcttcc tccctccttt aattaatgga atcttctgaa 2575 

ttttccctga atgtttaaag atcatgacat atgacttgat cttctgggag caggaacaat 2635 

gactactttt tctggtgtgt taacatgtcg etagecagtg ctccaggcac ccagctttgt 2695 

ctgtgggtta gtattggtgt atgtatgagt atctgtatgt atatatacac ggtatttata 2755 

gagagagact atctggagaa gcctcgtttt gatgecatte ttccttgcaa ggttaagcaa 2815 

ggtgggtgga aactaagaca cctgaaccct ccagcctccc gcatcaaggt cagcatgagg 2875 

acagaccaca gagctgtcac ttttgctccg aagctacttc tccactgtcc cgttcagtct 2935 

gaatgtgcca caaccagcca ggcaggtcca cagagaggga gagcagagaa agaagtcctt 2995 

tctctttatt gagttcgagg actacaacca atttacactg ccatctgatg ccgtgatcct 3055 

gagecaagga ggtgaggagc agagcaggca atttcaccac caaatgecaa gaaaagggct 3115 

gacattttct ttcatgggca ccaacctgca tttgtatgtg tcccgaatcc acagtegtae 3175 

tgattctaat ggggacacag atcatggtag agaatctctc cctcctcagt aaatgtacaa 3235 

ctgcacctgt tatcatggag gtcatacatg gatacaaaga ggtgtacagg taccatcttg 3295 

tatacacata tatacccaca tgtacagaca tacatttatg cacattcacg ctgtttgttt 3355 

catatataca ggcataaaat agagtaaata caggtagttt taaaagtacc cttttgtgtg 3415 

aattgactac cgttgtttgc aaacccgaaa ataaaagacg ttcattatgt atgaaaaaaa 3475 

aaaaaaaaaa 3485 

<210> 30 

<211> 713 

<212> PRT 

<213> homo sapiens 
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<400> 30 

Met Gin Pro Arg Thr pro Leu val Leu Cys val Leu Leu ser Gin val 
15 10 15 



Leu Leu Leu Thr ser Ala Glu Asp Leu Asp cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys val Phe His lie Asn Gin Pro Ala Glu Phe He Glu Asp Gin 
35 40 45 

Ser lie Leu Asn Leu Thr Phe Ser Asp Cys Lys Gly Asn Asp Lys Leu 
50 55 60 

Arg Tyr Glu val Ser Ser Pro Tyr Phe Lys val Asn ser Asp Gly Gly 
65 70 75 80 

Leu val Ala Leu Arg Asn He Thr Ala val Gly Lys Thr Leu Phe val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val He val 
100 105 110 

Gly Gly Lys Asp He Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arg Thr Ser Pro val Pro Arg Gin Lys Arg Ser lie Val val Ser Pro 
130 135 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 ~ 155 160 

Lys val val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg Leu Thr 
165 ~ 170 175 

Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
180 185 190 

Asn Thr Gly Ser val Ser Val Thr Arg Thr Leu Asp Arg Glu val lie 
195 200 205 

Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp val Asn Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro val Pro Leu Glu Val lie val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His Val Met Glu 
245 250 255 

Gly Ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro Ser pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 
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Lys Gly Asp lie val Thr val val Ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp Val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met 
340 345 350 

lie Asp Asp Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr Val Glu Glu Gly Ala Val Gly Val lie val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn 
405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu ser val val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

Pro Leu val pro Asp val Ser Tyr Gly Pro Ser Ser Thr Ala Thr val 
450 455 460 

His lie Thr Val Leu Asp Val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

Pro Met Met val Thr Arg Gin Glu Asp Leu Ser val Gly ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie 
500 505 510 

Arg Tyr ser val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

He Asn Gly Thr Val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe val Asp Asn Ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp Val Asn Asp Asn Ala Pro Phe lie Tyr Pro Thr val Ala Glu Val 
580 585 590 

cys Asp Asp Ala Lys Asn Leu ser Val val lie Leu Gly Ala Ser Asp 
595 600 605 
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Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu He His Lys 
610 615 620 

Gin Ala val Pro Asp Lys val Trp Lys lie ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Arg Val Gin Val Cys Ser Cys Arg Asn Ser Lys Val Asp 
675 680 685 

Cys Asn Ala Ala Gly Ala Leu Arg Phe ser Leu Pro Ser val Leu Leu 
690 695. 700 

Leu Ser Leu Phe Ser Leu Ala cys Leu 
705 710 

<210> 31 

<211> 3926 

<212> DNA 

<213> homo sapiens 

<220> 

<221> CDS 

<222> (217).. (2355) 
<400> 31 

tgatccagag gcctgagctg cagagggcac aagagagaaa agatgtctta gaaagagctt 60 

tgagaacatg ccttggctgc tggcagggac cttggatggg gtagtctaca cccggaagtg 120 

cctgcctgcc atcctctagt ggctgccttg caaaatatgc tcagtgcagc cgcgtgcatg 180 

aatgaaaacg ccgccgggcg cttctagtcg gacaaa atg cag ccg aga act ccg 234 

Met Gin Pro Arg Thr Pro 
1 5 

etc gtt ctg tgc gtt etc ctg tec cag gtg ctg ctg eta aca tct gca 282 
Leu val Leu Cys val Leu Leu Ser Gin val Leu Leu Leu Thr ser Ala 
10 15 20 

gaa gat ttg gac tgc act cct gga ttt cag cag aaa gtg ttc cat ate 330 
Glu Asp Leu Asp cys Thr Pro Gly Phe Gin Gin Lys val Phe His lie 
25 30 35 

aat cag cca get gaa ttc att gag gac cag tea att eta aac ttg acc 378 
Asn Gin Pro Ala Glu Phe lie Glu Asp Gin Ser lie Leu Asn Leu Thr 
40 45 50 

ttc agt gac tgt aag gga aac gac aag eta cgc tat gag gtc teg age 426 
Phe ser Asp Cys Lys Gly Asn Asp Lys Leu Arg Tyr Glu Val Ser ser 
55 60 65 70 

cca tac ttc aag gtg aac age gat ggc ggc tta gtt get ctg aga aac 474 
pro Tyr Phe Lys val Asn ser Asp Gly Gly Leu val Ala Leu Arg Asn 
75 80 85 

ata act gca gtg ggc aaa act ctg ttc gtc cat gca egg acc ccc cat 522 
lie Thr Ala Val Gly Lys Thr Leu Phe val His Ala Arg Thr Pro His 
90 95 100 

gcg gaa gat atg gca gaa etc gtg att gtc ggg ggg aaa gac ate cag 570 
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Ala Glu Asp Met Ala Glu Leu Val He Val Gly Gly Lys Asp lie Gin 
105 110 115 

ggc tec ttg cag gat ata ttt aaa ttt gca aga act tct cct gtc cca 618 
Gly ser Leu Gin Asp He Phe Lys Phe Ala Arg Thr ser Pro val pro 
120 125 130 

aga caa aag agg tec att gtg gta tct ccc att tta att cca gag aat 666 
Arg Gin Lys Arg Ser lie val val ser Pro He Leu lie Pro Glu Asn 
135 140 145 150 

cag aga cag cct ttc cca aga gat gtt ggc aag gta gtc gat agt gac 714 
Gin Arg Gin Pro Phe Pro Arg Asp val Gly Lys val val Asp ser Asp 
155 160 165 

agg cca gaa agg tec aag ttc egg etc act gga aag gga gtg gat caa 762 
Arg pro Glu Arg ser Lys Phe Arg Leu Thr Giy Lys Giy vai Asp Gin 
170 175 180 

gag cct aaa gga att ttc aga ate aat gag aac aca ggg age gtc tec 810 
Glu Pro Lys Gly lie Phe Arg lie Asn Glu Asn Thr Gly Ser val ser 
185 190 195 

gtg aca egg acc ttg gac aga gaa gta ate get gtt tat caa eta ttt 858 
Val Thr Arg Thr Leu Asp Arg Glu val lie Ala val Tyr Gin Leu Phe 
200 205 210 

gtg gag acc act gat gtc aat ggc aaa act etc gag ggg ccg gtg cct 906 
val Glu Thr Thr Asp val Asn Gly Lys Thr Leu Glu Gly Pro val Pro 
215 220 225 230 

ctg gaa gtc att gtg att gat cag aat gac aac cga ccg ate ttt egg 954 
Leu Glu val lie Val lie Asp Gin Asn Asp Asn Arg Pro lie Phe Arg 
235 240 245 

gaa ggc ccc tac ate ggc cac gtc atg gaa ggg tea ccc aca ggc acc 1002 
Glu Gly Pro Tyr lie Gly His val Met Glu Gly Ser Pro Thr Gly Thr 
250 255 260 

aca gtg atg egg atg aca gee ttt gat gca gat gac cca gee acc gat 1050 
Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr Asp 
265 270 275 

aat gee etc ctg egg tat aat ate cgt caa cag acg cct gac aag cca 1098 
Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin Gin Thr Pro Asp Lys Pro 
280 285 290 

tct ccc aac atg ttc tac ate gat cct gag aaa gga gac att gtc act 1146 
Ser Pro Asn Met Phe Tyr He Asp Pro Glu Lys Gly Asp lie Val Thr 
295 300 305 310 

gtt gtg tea cct gcg ctg ctg gac cga gag act ctg gaa aat ccc aag 1194 
Val val Ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro Lys 
315 320 325 

tat gaa ctg ate ate gag get caa gat atg get gga ctg gat gtt gga 1242 
Tyr Glu Leu He lie Glu Ala Gin Asp Met Ala Giy Leu Asp Val Gly 
330 335 340 

tta aca ggc acg gee aca gee acg ate atg ate gat gac aaa aat gat 1290 
Leu Thr Gly Thr Ala Thr Ala Thr lie Met lie Asp Asp Lys Asn Asp 
345 350 355 

cac tea cca aaa ttc acc aag aaa gag ttt caa gee aca gtc gag gaa 1338 
His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu 
360 365 370 



gga get gtg gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac 
Gly Ala VaT Gly val lie Val Asn Leu Thr val Glu Asp Lys Asp Asp 
375 380 385 390 

ccc acc aca ggt gca tgg agg get gee tac acc ate ate aac gga aac 
Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie lie Asn Gly Asn 
395 400 405 



1386 



1434 



ccc ggg cag age ttt gaa ate cac acc aac cct caa acc aac gaa ggg 1482 
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pro Gly Gin Ser Phe Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly 
410 415 420 

atq ctt tct gtt gtc aaa cca ttg gac tat gaa att tct gcc ttc cac 
Met Leu ser val Val Lys Pro Leu Asp Tyr Glu He ser Ala Phe His 
425 430 435 

acc ctg ctg ate aaa gtg gaa aat gaa gac cca etc gta ccc gac gtc 
Thr Leu Leu lie Lys val Glu Asn Glu Asp Pro Leu Val Pro Asp val 
440 445 450 

tec tac ggc ccc age tec aca gcc acc gtc cac ate act gtc ctg gat 
Ser Tyr Gly Pro ser Ser Thr Ala Thr val His He Thr val Leu Asp 
455 460 465 470 

qtc aac gag ggc cca gtc ttc tac cca gac ccc atg atg gtg acc agg 
val Asn Glu Gly Pro val Phe Tyr Pro Asp Pro Met Met val Thr Arg 
475 480 485 

caq qag gac etc tct gtg ggc age gtg ctg ctg aca gtg aat gcc acg 
Gin Glu Asp Leu ser val Gly ser VaT Leu Leu Thr vaT Asn Ala Thr 
490 495 500 

qac ccc gac tec ctg cag cat caa acc ate agg tat tct gtt tac aag 
Asp Pro Asp ser Leu Gin His Gin Thr He Arg Tyr ser val Tyr Lys 
505 510 515 

qac cca gca ggt tgg ctg aat att aac ccc ate aat ggg act gtt gac 
Asp Pro Ala Gly Trp Leu Asn He Asn Pro He Asn Gly Thr val Asp 
520 525 530 

acc aca get gtg ctg gac cgt gag tec cca ttt gtc gac aac age gtg 
Thr Thr Ala val Leu Asp Arg Glu ser Pro Phe val Asp Asn Ser Val 
535 540 545 550 

tac act get etc ttc ctg gca att gac agt ggc aac cct ccc get acg 
Tvr Thr Ala Leu Phe Leu Ala lie Asp ser Gly Asn Pro Pro Ala Thr 
J 555 560 565 

ggc act ggg act ttg ctg ata acc ctg gag gac gtg aat gac aat gcc 
Gly Thr Gly Thr Leu Leu He Thr Leu Glu Asp Val Asn Asp Asn Ala 
570 575 580 

ccg ttc att tac ccc aca gta get gaa gtc tgt gat gat gcc aaa aac 
pro Phe He Tyr Pro Thr val Ala Glu val Cys Asp Asp Ala Lys Asn 
585 590 595 

etc agt gta gtc att ttg gga gca tea gat aag gat ctt cac ccg aat 
Leu ser val val lie Leu Gly Ala ser Asp Lys Asp Leu His Pro Asn 
600 605 610 

aca gat cct ttc aaa ttt gaa ate cac aaa caa get gtt cct gat aaa 
Thr Asp Pro Phe Lys Phe Glu He His Lys Gin Ala val Pro Asp Lys 
615 620 625 630 

qtc tag aag ate tec aag ate aac aat aca cac gcc ctg gta age ctt 2154 
val Trp LyS He ser Lys He Asn Asn Thr His Ala Leu val ser Leu 
635 640 645 

ctt caa aat ctg aac aaa gca aac tac aac ctg ccc ate atg gtg aca 
Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro He Met val Thr 
650 655 660 

gat tea ggg aaa cca ccc atg acg aat ate aca gat etc agg gta caa 
Asp ser Gly Lys Pro Pro Met Thr Asn He Thr Asp Leu Arg val Gin 
665 670 675 

gtg tgc tec tgc agg aat tec aaa gtg gac tgc aac gcg gcg ggg gcc 
val cys ser Cys Arg Asn ser Lys val Asp Cys Asn Ala Ala Gly Ala 
680 685 690 

ctq cgc ttc age ctg ccc tea gtc ctg etc etc age etc ttc age tta 
Leu Arg Phe Ser Leu Pro Ser val Leu Leu Leu Ser Leu Phe ser Leu 
695 700 705 710 

get tgt ctg tgagaactcc tgacgtctga agcttgactc ccaagtttcc 2395 



1530 



1578 



1626 



1674 



1722 



1770 



1818 



1866 



1914 



1962 



2010 



2058 



2106 



2202 
2250 
2298 
2346 
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Ala Cys Leu 

atagcaacag gaaaaaaaaa aaatctatcc aaatctgaag attgcggttt acagctatxg 2455 

aacttcacaa ctaggcctca attgttccgg ttttttattt tctttacaat ttcacttagt 2515 

ctgtacttca tcattttgac agcatcttcc tccctccttt aattaatgga atcttctgaa 2575 

ttttccctga atgtttaaag atcatgacat atgacttgat cttctgggag caggaacaat 2635 

gactactttt tctggtgtgt taacatgtcg ctagccagtg ctccaggcac ccagctttgt 2695 

ctgtgggtta gtattggtgt atgtatgagt atctgtatgt atatatacac ggtatttata 2755 

gagagagact atctggagaa gcctcgtttt gatgccattc ttccttgcaa ggttaagcaa 2815 

ggtgggtgga aactaagaca cctgaaccct ccagcctccc gcatcaaggt cagcatgagg 2875 

acagaccaca gagctgtcac ttttgctccg aagctacttc tccactgtcc cgttcagtct 2935 

gaatgtgcca caaccagcca ggcaggtcca cagagaggga gagcagagaa agaagtcctt 2995 

tctctttatt gagttcgagg actacaacca atttacactg ccatctgatg ccgtgatcct 3055 

gagccaagga ggtgaggagc agagcaggca atttcaccac caaatgccaa gaaaagggct 3115 

gacattttct ttcatgggca ccaacctgca tttgtatgtg tcccgaatcc acagtcgtac 3175 

tgattctaat ggggacacag atcatggtag agaatctctc cctcctcagt aaatgtacaa 3235 

ctgcacctgt tatcatggag gtcatacatg gatacaaaga ggtgtacagg taccatcttg 3295 

tatacacata tatacccaca tgtacagaca tacatttatg cacattcacg ctgtttgttt 3355 

catatataca ggcataaaat agagtaaata caggtagttt taaaagtacc cttttgtgtg 3415 

aattgactac cgttgtttgc aaacccgaaa ataaaagacg ttcattatga cgaaaagtaa 3475 

ctgatttgta ttctgtggca tgtaaaagcg gaaagttagt gcttgttcta agatgcctcc 3535 

tgttgataaa ccataaatga atcatcaaag ctcacaccaa atttttctat caaataaaac 3595 

tagtgacagc ttgtggactt tttattagag ctcgccacga actagggtaa ggtgagtgtc 3655 

ttagcatatt ttaatgcagt tgcttactaa aggttttaac cgcacacaca cacgcatttc 3715 

ttatgcaatc tatgtttcga cttgtgcttt cagttagcct tctgtaggaa gtagaagtca 3775 

tatgttgtct ttgttgtagt gaaattatac agatagagtt ccatatattg tatttgtttc 3835 

aatggtaaat ccttttggaa catatagaat gcagagattt ttttttccat taaaataaat 3895 

gggtattggt ggttaaaaaa aaaaaaaaaa a 3926 

<210> 32 

<211> 713 

<212> PRT 

<213> homo sapiens 

<400> 32 

Met Gin pro Arg Thr Pro Leu val Leu Cys val Leu Leu Ser Gin val 
15 10 15 

Leu Leu Leu Thr Ser Ala Glu Asp Leu Asp Cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys Val Phe His lie Asn Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

Ser lie Leu Asn Leu Thr Phe Ser Asp cys Lys Gly Asn Asp Lys Leu 
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50 55 60 

Arg Tyr Glu val ser Ser Pro Tyr Phe Lys val Asn ser Asp Gly Gly 
65 70 75 80 

Leu val Ala Leu Arg Asn He Thr Ala val Gly Lys Thr Leu Phe val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu Val He Val 
y 100 105 110 

Gly Gly Lys Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arg Thr ser Pro Val Pro Arg Gin Lys Arg Ser He Val val Ser Pro 
130 135 140 

He Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 160 

Lvs val val Asp Ser Asp Arg Pro Glu Arg ser Lys Phe Arg Leu Thr 
165 170 175 

Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie Asn Glu 
180 185 190 

Asn Thr Gly Ser val Ser val Thr Arg Thr Leu Asp Arg Glu Val lie 
195 200 205 

Ala val Tyr Gin Leu Phe Val Glu Thr Thr Asp Val Asn Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro Val Pro Leu Glu val He val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro He Phe Arg Glu Gly Pro Tyr lie Gly His Val Met Glu 
245 250 255 

Gly Ser Pro Thr Gly Thr Thr Val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn He Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro ser pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp He val Thr Val val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met 
340 345 350 

lie Asp Asp Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe 
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355 360 365 

Gin Ala Thr val Glu Glu Gly Ala val Gly val He val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu He His Thr Asn 
405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu Ser Val val Lys Pro Leu Asp Tyr 

420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

Pro Leu val Pro Asp val Ser Tyr Gly Pro ser Ser Thr Ala Thr val 
450 455 460 

His lie Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

Pro Met Met val Thr Arg Gin Glu Asp Leu Ser Val Gly Ser Val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie 
500 505 510 

Arg Tyr Ser Val Tyr Lys Asp Pro Ala Gly Trp Leu Asn lie Asn Pro 
515 520 525 

lie Asn Gly Thr Val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe Val Asp Asn ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
y 565 570 575 

Asp Val Asn Asp Asn Ala Pro Phe He Tyr Pro Thr Val Ala Glu Val 
580 585 590 

cys Asp Asp Ala Lys Asn Leu Ser val Val lie Leu Gly Ala Ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Ala val Pro Asp Lys val Trp Lys lie Ser Lys He Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met val Thr Asp ser Gly Lys Pro Pro Met Thr Asn He 
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660 665 670 

Thr Asp Leu Arg val Gin val Cys ser Cys Arg Asn ser Lys val Asp 
K 675 680 685 

cys Asn Ala Ala Gly Ala Leu Arg Phe Ser Leu Pro Ser Val Leu Leu 
690 695 700 

Leu Ser Leu Phe Ser Leu Ala Cys Leu 
705 710 

<210> 33 

<211> 1984 

<212> DNA 

<213> homo sapiens 

<220> 

<221> mi sc_f eat u re 

<222> (9) . . (9) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (17) . . (18) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (33).. (33) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (41).. (41) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (49) . . (50) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (52).. (52) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (54).. (54) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (62) . . (62) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (80) . . (80) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (84) . . (84) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (127) . . (127) 

<223> n is a, c, g, or t 
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<220> 

<221> misc-feature 
<222> (157).. (157) 
<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (159).. (159) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (175).. (175) 

<223> n is a, c, g, or t 

<220> 

<l21> mi sc_f eature 

<222> (207) . . (209) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_feature 

<222> (214) . .(214) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (1181) . . (1181) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (1669) . . (1713) 

<400> 33 

agcttcagnc atcactnnca tctttatcaa tgnccttggg nccacaggnn gngnccttct 60 

gnccaaacag cagccaatgn aggnatctta aaaggcacat cactttatat ttattcagtg 120 

gttatgncat cacttaatcc tcaccacaac cttgtgngnt cagtacaatt tgtgntttca 180 

ttttatctgt gaacaaatgg aggcagnnnt ttgngtaatt tacaagtaag tggcagatcc 240 

gggggctgtg cctagacaat gtggctccag actccttgcc cctccctgcc ttctgctgca 300 

tcttgattga gtctagccat ctatttcttt aacacacact aattgctgtc tccatgttcc 360 

aggccctgtg ccagatgcta gaaatacatc cccatccact ggatcttggc atggtccatt 420 

gctcagtgtc ctgctatgtt acgtgttaca taatgcattt attccggtat ttagcccatg 480 

gaaaataatg ctgaaagaca ttgtatgcat gtttctacaa caaaactatg taacttatgt 540 

ttcttttatt gctttggcta tcaggaagct cttatccaaa tcagagcaaa tacattagaa 600 

tttgggcttg tcatttcagt ttgctgaact tttccttctg gcccagattt tctattttgg 660 

ttcataaatt ctattgcaca aatgtccttt attgtaaaac accttaaatt ctttctaagg 720 

gaaggctgca tggaaatgat acagtaaggt cttccctgca ttttcttaga ttcctattag 780 

ggaaggcaga cctagatgtc cctcttaccc tcagtcccaa agccccccat ttataaaatc 840 

ccttaagcag tgactactgc tgttctgagt acctggaggt agttcagagc ttctgaaagg 900 

taaaatccat atacaaaaag aagttccttc cgatccagat cccagctttg gtgccagatg 960 

cacatttgag gagtaggtgg ctagtcagac tctcacctga gcagttaata aaatctattg 1020 

ccccttaatg gaattttttc tgcaagctcg aattgatctg tcatctttgt gatttgtgag 1080 

atggcaggga agcaccaaac accatcatga cttgggccac agtggtggga aaaaaggaaa 1140 

aaagaaaaaa aaaatccact gccaagcctt gccaggcgta naaagggctg gaactgctgg 1200 

ggccatttta tctgatttat tggaaataga gtggatctta ttaacatttt aataaagaga 1260 
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atctttttgc actaggctgg aagtggccgc cagtcccccg tgcaattcca ttctctggaa 1320 

aagtggaatc agctggcatt gcccagcgtg atttgtgagg ctgagcccca acagtccaaa 1380 

gaagcaaatg ggatgccacc tccgcggggc tcgctcctcg cgaggtgctc accccgtatc 1440 

tgccatgcaa aacgagggag cgttaggaag gaatccgtct tgtaaagcca ttggtcctgg 1500 

tcatcagcct ctacccaatg ctttcgtgat gctgctgctg atctatttgg gaagttggct 1560 

ggctggcgag gcagagcctc tcctcaaagc ctggctccca cggaaaatat gctcagtgca 1620 

gccgcgtgca tgaatgaaaa cgccgccggg cgcttctagt cggacaaa atg cag ccg 1677 

Met Gin pro 
1 

aga act ccg etc gtt ctg tgc gtt etc ctg tec cag gtagggaaga 1723 
Arg Thr Pro Leu val Leu Cys val Leu Leu Ser Gin 
5 10 15 

ggggctgccg ggcgcgctct gcgccccgtt tetgeatteg gatcgcccgg caegggcagg 1783 

gtgagggggc tttcgggggg tcggggcctc cggtcgcggc ggegaagaca gategggget 1843 

eggtagggag gtcattccga geccagagat cctaggcacc ccccacacac aggctcccac 1903 

tctggcgtgc gtgcgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 1963 

gtacgttcgt taaegggagg a 1984 

<210> 34 

<211> 285 

<212> DNA 

<213> homo sapiens 

<220> 

<221> exon 
<222> (85).. (196) 



60 
111 



<400> 34 

tctaaaagtt gcagatttgg cgaaagttag cagggcaaac acataagacc gctattaaaa 

tattgatggc tttggttttc tcag gtg ctg ctg eta aca tct gca gaa gat 

val Leu Leu Leu Thr ser Ala Glu Asp 
1 5 

ttg gac tgc act cct gga ttt cag cag aaa gtg ttc cat ate aat cag 159 
Leu Asp cys Thr Pro Gly Phe Gin Gin Lys val Phe His lie Asn Gin 
10 15 20 25 

cca get gaa ttc att gag gac cag tea att eta aac t gtaagcaatg 206 
pro Ala Glu Phe lie Glu Asp Gin ser lie Leu Asn 
30 35 

tcactcaaag atgettttag actcttctca tatttgaatt tactaatgtt tatgactgtg 266 
tctcaggatg tggtatttc 285 

<210> 35 

<211> 318 

<212> DNA 

<213> homo sapiens 

<220> 

<221> exon 

<222> (40).. (248) 

<223> Exon 3 

<400> 35 c/1 
cctactcatg ctccttctgt tgtttcgttt gtttcccag tga cct tea gtg act 54 

pro ser val Thr 
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1 

gta agg gaa acg aca age tac get atg agg tct cga gec cat act tea 102 
Val Arg Glu Thr Thr ser Tyr Ala Met Arg Ser Arg Ala His Thr ser 
5 10 15 20 

agg tga aca gcg atg gcg get tag ttg etc tga gaa aca taa ctg cag 150 
Arg Thr Ala Met Ala Ala Leu Leu Glu Thr Leu Gin 

25 30 

tgg gca aaa etc tgt teg tec atg cac gqa ccc ccc atg egg aag ata 198 
Trp Ala Lys Leu Cys Ser Ser Met His Gly Pro Pro Met Arg Lys lie 
35 40 45 

tgg cag aac teg tga ttg teg ggg gqa aag aca tec agg get cct tgc 246 
Trp Gin Asn ser Leu ser Gly Gly Lys Thr Ser Arg Ala Pro cys 
50 55 60 

ag gtaacacatc tgtttgagat aacttgggtt caaggaggac attaggttct 298 

gtctgtctta tgtggaaaat 318 

<210> 36 

<211> 318 

<212> DNA 

<213> homo sapiens 

<220> 

<221> misc_feature 

<222> (13).. (13) 

<223> n is a, c, g, or t 

<220> 

<221> exon 
<222> (96).. (212) 

<400> 36 

tgtatgcttt ccnaacaaag gaactctatc teggagcaga ctgatacatc atttcaatgg 60 

gagattttaa tcaatccttt tgttttccct tttag gat ata ttt aaa ttt gca 113 

Asp lie Phe Lys Phe Ala 
1 5 



aga act tct cct gtc cca aga caa aag agg tec att gtg gta tct ccc 

Arg Thr ser Pro val Pro Arg Gin Lys Arg Ser lie val val Ser Pro 
10 15 20 

att tta att cca gag aat cag aga cag cct ttc cca aga gat gtt ggc 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp Val Gly 
25 30 35 



161 



209 



aag gtaagtcaga caaacagcaa atgacaaaaa catgttttta tgaaaagatg 262 
Lys 

agcacagcag actgagtatg actgtcttgg tgaccagctg gaattagtct tcatct 318 

<210> 37 

<211> 283 

<212> DNA 

<213> homo sapiens 

<220> 

<221> misc_feature 

<222> (41).. (41) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (71).. (223) 

<223> Exon 5 
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<400> 37 

agtatgtttg caatgtgctt tctctgtgtt ttccaggcag ntttaaatgt ctctctgttt 60 

ttctcactag gta gtc gat agt gac agg cca gaa agg tec aag ttc egg 109 
Val Val Asp ser Asp Arg Pro Glu Arg Ser Lys Phe Arg 
1 5 10 

etc act gga aag gga gtg gat caa gag cct aaa gga att ttc aga ate 157 
Leu Thr Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie 
15 20 25 

aat gag aac aca ggg age gtc tec gtg aca egg ace ttg gac aga gaa 205 
Asn Glu Asn Thr Gly ser val Ser val Thr Arg Thr Leu Asp Arg Glu 
30 35 40 45 

gta ate get gtt tat caa gtgagtaccc ctctcccatg cccaccctgt 253 
val lie Ala val Tyr Gin 
50 

gcgcagaaat gtggctttca aagattgttt 283 

<210> 38 

<211> 398 

<212> DNA 

<213> homo sapiens 

<220> 

<2 2 1> mis c_f eat u r e 

<222> (22) . . (22) 

<223> n is a, c, g, or t 

<220> 

<22 1> mi s c_f eatu re 

<222> (25).. (25) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (87) . . (231) 

<400> 38 

taaccatctt tctctagaga anccntattt gaattttcat aatgaattaa tatcttcttt 60 

ctcccccaat ctctttgctc aaatag eta ttt gtg gag ace act gat gtc aat 113 

Leu Phe val Glu Thr Thr Asp Val Asn 
1 5 

ggc aaa act etc gag ggg ccg gtg cct ctg gaa gtc att gtg att gat 161 
Gly Lys Thr Leu Glu Gly Pro Val Pro Leu Glu val He val He Asp 
10 15 20 25 

cag aat gac aac cga ccg ate ttt egg gaa ggc ccc tac ate ggc cac 209 
Gin Asn Asp Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His 
30 35 40 

gtc atg gaa ggg tea ccc aca g gtatgtcaca ttggcttacc tttagcgtaa 261 
val Met Glu Gly Ser Pro Thr 
45 

tggcttggaa agaggcacac tttgatcttt gtggattcta gggactgtct tatggctgtt 321 

ccaacttgtc ageteggtat cagcgtcgac ttaatacttc ectgegtaga gccaggttgg 381 

aagctaagtg caagctt 398 

<210> 39 

<211> 296 

<212> DNA 

<213> homo sapiens 

<220> 

<221> exon 
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<222> (33) . . (211) 
<223> Exon 7 

<220> 

<221> misc_feature 

<222> (256). .(259) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (282). .(283) 

<223> n is a, c, g, or t 

<400> 39 

ccattccgtg cctttctgtc ttgccccggt ag gca cca cag tga tgc gga tga 53 

Ala Pro Gin cys Gly 
1 5 

cag cct ttg atg cag atg acc cag cca ccg ata atg ccc tec tgc ggt 101 
Gin Pro Leu Met Gin Met Thr Gin Pro Pro lie Met Pro Ser Cys Gly 
10 15 20 

ata ata tec gtc aac aga cgc ctg aca age cat etc cca aca tgt tct 149 
lie lie Ser val Asn Arg Arg Leu Thr ser His Leu Pro Thr Cys Ser 
25 30 35 

aca teg ate ctg aga aag gag aca ttg tea ctg ttg tgt cac ctg cgc 197 
Thr ser lie Leu Arg Lys Glu Thr Leu Ser Leu Leu Cys His Leu Arg 
40 45 50 

tgc tgg acc gag ag gtgagctgaa aagaatacca ctttcttttt cacgagaata 251 
cys Trp Thr Glu 

gaatnnnnct tttcatgcaa tttatgatgt nnggctccag tcagt 296 

<210> 40 

<211> 367 

<212> DNA 

<213> homo sapiens 

<220> 

<221> misc_feature 

<222> (31) . . (32) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (35).. (175) 

<223> Exon8 

<220> 

<221> misc_feature 

<222> (254). .(254) 

<223> nis a, c, g, ort 

<220> 

<221> misc_feature 

<222> (300) . . (300) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (302). .(302) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (307) . . (307) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 
<222> (359). .(359) 
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<223> n is a, c, g, or t 
<400> 40 

gctcatatta tttctttgtg cttgtgcttt nnag act ctg gaa aat ccc aag tat 55 

Thr Leu Glu Asn Pro Lys Tyr 
1 5 

gaa ctg ate ate gag get caa gat atg get gga ctg gat gtt gga tta 103 
Glu Leu lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp val Gly Leu 
10 15 20 



aca ggc acg gee aca gee acg ate atg ate gat gac aaa aat gat cac 
Thr Gly Thr Ala Thr Ala Thr lie Met lie Asp Asp Lys Asn Asp His 
25 30 35 



151 



tea cca aaa ttc ace aag aaa gag gtaaacccct gtgecaaaca ccaaccacca 205 
ser Pro Lys Phe Thr Lys Lys Glu 
40 45 

ctgtggtcac agctacaatt actgattgat gttaattcac gtaccacgnc acttgetgge 265 

ccccctttca aaatcaaaat actcctttgt gggananacg anggtgtttt gctggaattc 325 

tttctcacat ttttattttg tgtttgtgtg tgangctaaa at 367 

<210> 41 

<211> 603 

<212> DNA 

<213> homo sapiens 

<220> 

<221> exon , 

<222> C213)..(395) 

<223> Exon 9 

<400> 41 

cccacattct gcaggagaga agttagtctc gtggcctcac ctaagttcaa ggaaagctga 60 

gaagaagagc atagtatctt ccaaccgtaa tcctcttatg ttattattta tttttaagtg 120 

agatgatgtg tgtaacatac ecaatgettt gcatgtagta aatgactatg tgttttcaaa 180 

atagtgacca ttaccatctg ctttgtttgc ag ttt caa gee aca gtc gag gaa 233 

Phe Gin Ala Thr Val Glu Glu 
1 5 

gga get gtg gga gtt att gtc aat ttg aca gtt gaa gat aag gat gac 281 
Gly Ala val Gly val lie val Asn Leu Thr val Glu Asp Lys Asp Asp 
10 15 20 

ccc acc aca ggt gca tgg agg get gec tac acc ate ate aac gga aac 329 
Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie lie Asn Gly Asn 
25 30 35 

ccc ggg cag age ttt gaa ate cac acc aac cct caa acc aac gaa gqg 377 
Pro Gly Gin ser Phe Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly 
40 45 50 55 

atg ctt tct gtt gtc aaa gtaagggtgc ttccaattgc ctctttctcc 425 
Met Leu Ser val val Lys 
60 

teatgegage aeggagggee ccatgaggca gctcatagaa tcattgagtt tagaaggeca 485 

cagataaatt cccccagtct cctccttctg ggaattaaca aaggaaaagg ctcatggctt 545 

aagggtgcac tcgtatcctc agcagcataa acaagcagcc ataaaacaaa cctgtttt 603 

<210> 42 

<211> 415 

<212> DNA 

<213> homo sapiens 
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<220> 

<2 2 1> mis c_f eat u re 

<222> (5).. (5) 

<223> n is a, c, g, or t 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



misc_feature 

(18) . . C18) 

n is a, c, g, or t 



exon 

(56) . . (309) 
Exon 10 



<H\JVJ> 4Z. 

ccacntgcct tttgtggntg gtgtgcatcc tgagaccctt ctgtctgctt tccag cca 

Pro 
1 

ttg gac tat gaa att tct gcc ttc cac acc ctg ctg ate aaa gtg gaa 
Leu Asp Tyr Glu lie Ser Ala Phe His Thr Leu Leu lie Lys VaT Glu 



10 



15 



aat gaa gac cca etc gta ccc gac gtc tec tac ggc ccc age tec aca 
Asn Glu Asp pro Leu val Pro Asp val Ser Tyr Gly pro ser ser Thr 



20 



25 



30 



gcc acc gtc cac ate act gtc ctg gat gtc aac gag ggc cca gtc ttc 
Ala Thr val His lie Thr val Leu Asp val Asn Glu Gly Pro val Phe 
35 40 45 

tac cca gac ccc atg atg gtg acc agg cag gag gac etc tct gtg ggc 
Tyr Pro Asp Pro Met Met val Thr Arg Gin Glu Asp Leu ser VaT Gly 



50 



55 



60 



65 



age gtg ctg ctg aca gtg aat gcc acg gac ccc gac tec ctg cag cat 
ser val Leu Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His 



70 



75 



80 



caa acc ate ag gtgggtgagt ggctccggaa ccacagacgg gaggtgggca 
Gin Thr lie 



58 



106 



154 



202 



250 



298 



349 



ggaatggctt ttcctttcca gtcgcagaag ctggttgtca ggagcagaca ccattaaatt 
aaactt 



409 
415 



<210> 43 



<211> 
<212> 



280 
DNA 



<213> homo sapiens 



<220> 
<221> 
<222> 
<223> 



exon 

(54) ..(196) 
Exon 11 



<400> 43 

tttcttgaat ctactttgaa tgeagagtet gacattgtgg ggattttttt cag gta 

val 
1 

ttc tgt tta caa gga ccc age agg ttg get gaa tat taa ccc cat caa 
Phe cys Leu Gin Gly Pro Ser Arg Leu Ala Glu Tyr 



10 



Pro His Gin 
15 



tgg gac tgt tga cac cac age tgt get gga ccg tga gtc ccc att tgt 
Trp Asp cys His His ser cys Ala Gly Pro val Pro He cys 
20 25 30 

cga caa cag cgt gta cac tgc tct ctt cct ggc aat tga cag tg 
Arg Gin Gin Arg val His Cys ser Leu Pro GTy Asn Gin 



56 



104 



152 



196 
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35 40 



gtgagtactt gacaaagacc atcaagggta tacttttctg ctacaaatat acttttacat 256 
ttttaaattt cttctgatac accc 



<210> 44 

<211> 451 

<212> DNA 

<213> homo sapiens 



<220> 

<221> misc_feature 

<222> (30).. (30) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (171) . . (404) 

<223> Exon 12 

<220> 

<221> miscfeature 

<222> (428).. (428) 

<223> n is a, c, g, or t 



280 



tgtagcatat accagttgca taccaacatn ttcccttttt cccacaggca accctcccgc 60 
tacgggcact gggactttgc tgataaccct ggaggacgtg aatgacaatg ccccgttcat 120 
ttaccccaca gtagctgaag tctgtgatga tgccaaaaac ctcagtgtag gca acc 176 

1 

etc ccg eta egg gca ctg gga ctt tgc tga taa ccc tgg agg acg tga 224 
Leu Pro Leu Arg Ala Leu Gly Leu Cys Pro Trp Arg Thr 

5 10 15 

atq aca atg ccc cgt tea ttt acc cca cag tag ctg aag tct gtg atg 272 
Met Thr Met Pro Arg Ser Phe Thr Pro Gin Leu Lys Ser vat Met 
20 25 3U 

atg cca aaa acc tea gtg tag tea ttt tgg gag cat cag ata agg ate 320 
Met Pro Lys Thr Ser val Ser Phe Trp Glu His Gin lie Arg lie 
3c 40 4 b 



368 
414 



ttc acc cga ata cag ate ctt tea aat ttg aaa tec aca aac aag ctg 
Phe Thr Arg lie Gin lie Leu ser Asn Leu Lys Ser Thr Asn Lys Leu 
50 55 60 

ttc ctg ata aag tct gga aga tct cca aga tea aca gtaagtctgg 
Phe Leu lie Lys Ser Gly Arg ser Pro Arg ser Thr 
65 70 

ctaaagcatt tetnectatt cttccagctt tcagttt 451 

<210> 45 

<211> 442 

<212> DNA 

<213> homo sapiens 

<220> 

<221> exon 

<222> (160) . . (378) 

<223> Exon 13 

<220> 

<221> misc_feature 

<222> (398).. (398) 

<223> n is a, c, g, or t 
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<220> 

<221> mi sc_f eature 
<222> (422).. (422) 
<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (429).. (429) 

<223> n is a, c, g, or t 

<400> 45 

tggtattttc acttgatgtt aatgaattta aatgtaagca ttcgcacaat tataaatgaa 60 

aatgcaatgc ctgtttggtg tgactttcat caccaaaacc tcatctttta ttggaaaaag 120 

tctcatccac tctcaccaga accctccttg cctttacag ata cac acg ccc tgg 174 

lie His i hr kto i rp 
1 5 

taa gcc ttc ttc aaa ate tga aca aag caa act aca acc tgc cca tea 222 
Ala Phe Phe Lys He Thr Lys Gin Thr Thr Thr Cys Pro ser 
10 15 



tgg tga cag att cag gqa aac cac cca tga cga ata tea cag ate tea 

Trp Gin lie Gin Gly Asn His Pro Arg lie ser Gin lie Ser 
20 25 30 

gqg tac aag tgt get cct gca gqa att cca aag tgg act gca acg egg 

Gly Tyr Lys Cys Ala Pro Ala Gly lie Pro Lys Trp Thr Ala Thr Arg 
35 40 45 



270 



318 



egg gqg ccc tgc get tea gcc tgc cct cag tec tgc tec tea gcc tct 366 
Arg Gly Pro Cys Ala Ser Ala Cys Pro Gin ser cys ser Ser Ala Ser 
50 55 60 65 

tea get tag ctt gtaagttgac ctaactccan tgeatgeaca aacaggaaat 418 
Ser Ala Leu 

tgtnacttca ntgggttcgt gaag 442 

<210> 46 

<211> 1329 

<212> DNA 

<213> homo sapiens 

<220> 

<221> mi sc_f eature 

<222> (45).. (45) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (184).. (186) 

<223> n is a, c f g, or t 

<220> 

<221> mi sc_f eature 

<222> (190) . . (190) 

<223> n is a, c, g, or t 

<220> 

<22 1> mi s c_f eat u re 

<222> (201).. (204) 

<223> n is a, c, g, or t 

<220> 

<221> exon 

<222> (210).. (217) 

<223> Exon 14 

<400> 46 

gcattttcag agaagtccag ctttttacca tataaccatt cattntgtct tccaatgtga 60 
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tccttaagga aaaaaaaaat tcccccatag tcgtgtgatg tttaaaatgt gtttattata 120 

ccttgcctgt catttttctg gcttttagct aaaatgtttt gaattgagtg gtgatattcc 180 

cgannnaacn ctgaaccctc nnnnttcag gtc tgt ga gaactcctga cgtctgaagc 237 

val cys 
1 

ttgactccca agtttccata gcaacaggaa aaaaaaaaat ctatccaaat ctgaagattg 297 

cggtttacag ctatcgaact tcacaactag gcctcaattg ttccggtttt ttattttctt 357 

tacaatttca cttagtctgt acttcatcat tttgacagca tcttcctccc tcctttaatt 417 

aatggaatct tctgaatttt ccctgaatgt ttaaagatca tgacatatga cttgatcttc 477 

tgggagcagg aacaatgact actttttctg gtgtgttaac atgtcgctag ccagtgctcc 537 

aggcacccag ctttgtctgt gggttagtat tggtgtatgt atgagtatct gtatgtatat 597 

atacacggta tttatagaga gagactatcc tggagaagcc tcgttttgat gccattcttc 657 

cttgcaaggt taagcaaggt gggtggaaac taagacacct gaaccctcca gggcctcccg 717 

catcaaggtc agcatgagga cagaccacag agctgtcact tttgctccga agctacttct 777 

ccactgtccc gttcagtctg aatctgccac aaccagccag gcaggtccac agagagggag 837 

agcagagaaa gaagtccttt ctctttattg agttcgagga ctacaaccaa tttacactgc 897 

catctgatgc cgtgatcctg agccaaggag gtgaggagca gagcaggcaa tttcaccacc 957 

aaatgccaag aaaagggctg acattttctt tcatgggcac caacctgcat ttgtatgtgt 1017 

cccgaatcca cagtcgtact gattctaatg gggacacaga tcatggtaga gaatctctcc 1077 

ctcctcagta aatgtacaac tgcacctgtc atcatggagg tcatacatgc atacaaagag 1137 

gtgtacaggt accatcttgt atacacatat atacccacat gtacagacat acatttatgc 1197 

acattcacgc tgtttgtttc atatatacag gcataaaata gagtaaatac aggtagtttt 1257 

aaaagtaccc ttttgtgtga attgactacc gttgtttgca aacccgaaaa taaaagacgt 1317 

tcattatgta tg 1329 

<210> 47 

<211> 2333 

<212> DNA 

<213> mus musculus 

<220> 
<221> CDS 

<222> (114). .(2255) 



<400> 47 

ccacgcgtcc gggcagagcc tctcctcaaa ggctggctcc cacggaaaat atgctcagtg 



cag ccg aga act ccg etc acc ctg tgc gtc ctg ctg tec cag gtg etc 

Gin Pro Arg Thr Pro Leu Thr Leu cys Val Leu Leu ser Gin Val Leu 

5 10 15 

ctg gtc acg tct gca gat gat ctg gag tgc acc cct gga ttc cag cag 

Leu val Thr Ser Ala Asp Asp Leu Glu Cys Thr Pro Gly Phe Gin Gin 

20 25 30 

aaa gtg tta cac ate cac cag cct gee gaa ttc ate gag gac cag cct 

Lys vaT Leu His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin Pro 

35 40 45 



60 



cagccgcgtg tgtgaatgca aacgccgcca ggegcttett etagteggge aag atg 116 

Met 
1 



164 



212 



260 
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gtc eta aac ttg acc ttc agt gac tgc aag ggc aac gag aag ctg cac 
val Leu Asn Leu Thr Phe Ser Asp Cys Lys Gly Asn Glu Lys Leu His 
50 55 60 65 



aag gga gtg gat caa gac cct aaa gga act ttc aga ate aat gag aac 
Lys Gly val Asp Gin Asp Pro Lys Gly Thr Phe Arg He Asn Glu Asn 
180 185 190 



308 



tac gag gtc tea agt cca cac ttc aag gtq aac age gat gqc acc tta 356 

Tyr Glu val Ser Ser Pro His Phe Lys val Asn ser Asp Gly Thr Leu 
70 75 80 

gtq get etc agg aac ate act gcg gtq gqc agg acc ctg ttt gtc cat 404 

val Ala Leu Arg Asn He Thr Ala val Gly Arg Thr Leu Phe val His 

85 90 ~ 95 

gcg agg act cct cat get gaa gac atg gca gaa etc gtq att gtc ggg 452 

Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu Val lie val Gly 
100 105 110 

gqc aaa gac ate cag gqc tec ttg cag gat ate ttt aaa ttt gca agg 500 

Gly Lys Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala Arg 
115 120 125 

aca tct cct gtc cca aga caa aag agg tec att gtq gtq tec ccc ate 548 

Thr Ser Pro val Pro Arg Gin Lys Arg ser lie Val Val Ser Pro lie 
130 135 140 145 

ttg ate cca gag aac cag aga cag ccc ttc ccc aga gat gtc gqc aag 596 
Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly Lys 
150 155 ~ 160 

gta gtc gat age gac aga ccc gaa gqg tec aag ttc egg etc acc gqg 644 

val Val Asp ser Asp Arg Pro Glu Gly ser Lys Phe Arg Leu Thr Gly 

165 170 175 



692 



aca gqc age gtc tec gtq aca egg acc ctg gac aga gaa acg ate get 740 
Thr Gly ser val ser val Thr Arg Thr Leu Asp Arg Glu Thr lie Ala 
195 200 205 

act tat caa ctg tat gtq gaa acc acg gat gee agt gqc aaa act ctg 788 
Thr Tyr Gin Leu Tyr Val Glu Thr Thr Asp Ala ser Gly Lys Thr Leu 
210 215 220 225 

gaa gqg cca gtq cct ctg gaa gtc att gtg att gac cag aac gac aac 836 
Glu Gly Pro val Pro Leu Glu Val lie val lie Asp Gin Asn Asp Asn 
230 235 240 

aga ccc ate ttc egg gaa gqc cct tac ate gqc cat gtc atg gaa gqg 884 
Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His Val Met Glu Gly 
245 250 255 

tea ccc aca gqg acc acg gtq atg egg atg aca gcg ttt gat gca gat 932 
Ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala Asp 
260 265 270 

gac ccg get act gac aat get etc ctg agg tac aac ate cgt cag cag 980 
Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin Gin 
275 280 285 

acg cct gac aag cca tct cct aac atg ttc tac ate gat ccc gag aaa 1028 
Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys 
290 295 300 305 

gga gac att gtc acc gtq gtq tea cct gcg ctg ctg gac egg gag act 1076 
Gly Asp lie val Thr val val Ser Pro Ala Leu Leu Asp Arg Glu Thr 
310 315 320 

ctg gaa aac ccc aag tat gaa ctg ate ate gaa get caa gat atg gca 1124 
Leu Glu Asn pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met Ala 
325 330 335 

gga ttg gat gtc gga ctg aca ggc aca gee aca gee acc ate gtg ate 1172 
Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Val lie 
340 345 350 
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gat gac aaa aat gat cac tea cca aaa ttc acc aag aaa gag ttt caa 
Asp Asp Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin 
355 360 365 

gec aca gtg gag gag gga get gtg ggg gtc att gtc aac ttg aca gtg 
Ala Thr val Glu Glu Gly Ala Val Gly Val He Val Asn Leu Thr Val 
370 375 380 385 

gaa gac aaa gac gac ccc acc aca gga gec tgg agg get gca tac acc 
Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr 
390 395 400 

ate ate aat gga aat cct ggg cag age ttc gag ate cac acc aac cca 
lie He Asn Gly Asn Pro Gly Gin ser Phe Glu He His Thr Asn Pro 
405 410 415 

cag acc aac gag ggc atg etc tct gtg gtc aag ccc ctg gac tat gag 
Gin Thr Asn Glu Gly Met Leu Ser Val val Lys Pro Leu Asp Tyr Glu 
420 425 430 

ate tct gec ttt cac acc ctg ctg ate aaa gtg gag aat gag gac cca 
lie Ser Ala Phe His Thr Leu Leu He Lys Val Glu Asn Glu Asp Pro 
435 440 445 

ctg gta ccc gac gtc tec tat ggc ccc age tec acg gca act gtc cac 
Leu val Pro Asp Val Ser Tyr Gly Pro Ser Ser Thr Ala Thr val His 
450 455 460 465 

ate aca gtc ctg gat gtc aac gag gga cca gtc ttc tac ccg gac ccc 
lie Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp Pro 
470 475 480 

atg atg gtg act aaa cag gag aac ate tct gtg ggc agt gtg ctg ctg 
Met Met val Thr Lys Gin Glu Asn He Ser val Gly Ser val Leu Leu 
485 490 495 

aca gtg aat gec aca gac cca gac tec ctg caa cat caa act ate agg 
Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie Arg 
500 505 510 

tac tct gtc tac aag gac cca gca ggc tgg ctg agt ate aac ccc ate 
Tyr Ser Val Tyr Lys Asp Pro Ala Gly Trp Leu ser lie Asn Pro lie 
515 520 525 

aat gga acg gtg gac acc aca get gtg ttg gac egg gag tec cca ttc 
Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro Phe 
530 535 540 545 

gtc cac aac agt gtg tac acg gee ctg ttc ctg gec ate gac agt ggc 
val His Asn Ser Val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser Gly 
550 555 560 

aac cct cct gca act ggc acc ggg act ctg ctg ata acc eta gag gac 
Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp 
565 570 575 

att aat gac aac get cct gtc att tac cca act gtg get gag gtc tgc 
lie Asn Asp Asn Ala Pro Val lie Tyr Pro Thr val Ala Glu val Cys 
580 585 590 

gat gat gee aga aac etc age gtg gtc att ctg ggg get tea gac aag 
Asp Asp Ala Arg Asn Leu ser val val lie Leu Gly Ala Ser Asp Lys 
K 595 600 605 

gac ctt cac ccc aac aca gac ccc ttc aag ttt gag att cat aaa cag 
Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys Gin 
610 615 620 625 

aca gtc cct gat aaa gtt tgg aag ate tec aaa ate aac aac act cac 
Thr val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr His 
630 635 640 

gec etc gtg age ctt ctt cag aat ctg aac aag gca aac tac aac ctg 
Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu 
645 650 655 



1268 



1316 



1364 



1412 



1460 



1508 



1556 



1604 



1652 



1700 



1748 



1796 



1844 



1892 



1940 



1988 



2036 



2084 
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ccc ate atg gtg aca gat tea gqg aag cca ccc atg acg aac ate acg 2132 

pro lie Met val Thr Asp ser Gly Lys Pro Pro Met Thr Asn lie Thr 

660 665 670 

gac etc agg gtg cag gtg tgc tct tgc aag aac tec aaa gtg gac tgc 2180 

Asp Leu Arg val Gin val cys ser cys Lys Asn ser Lys val Asp cys 
675 680 685 



aac gqg get ggg gee ctg cac etc age etc age ttg ctg ctg etc ttc 
Asn Gly Ala Gly Ala Leu His Leu Ser Leu Ser Leu Leu Leu Leu Phe 
690 695 700 705 



2228 



tct etc etc age tta ttg tea ggt ctg tgagaacgac aegectgaag 2275 
ser Leu Leu Ser Leu Leu Ser Gly Leu 
710 

cttgactccc aagttgccat agcaacagga aaaaaaaaaa aaaaaaaaaa aaaaaaaa 2333 

<210> 48 

<211> 714 

<212> PRT 

<213> mus musculus 

<400> 48 

Met Gin Pro Arg Thr Pro Leu Thr Leu Cys val Leu Leu ser Gin val 
15 10 15 

Leu Leu val Thr ser Ala Asp Asp Leu Glu cys Thr Pro Gly Phe Gin 
20 25 30 

Gin Lys val Leu His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

pro val Leu Asn Leu Thr Phe Ser Asp cys Lys Gly Asn Glu Lys Leu 
50 55 60 

His Tyr Glu val Ser ser pro His Phe Lys val Asn ser Asp Gly Thr 
65 70 75 80 

Leu val Ala Leu Arg Asn He Thr Ala val Gly Arg Thr Leu Phe Val 
85 90 95 

His Ala Arg Thr pro His Ala Glu Asp Met Ala Glu Leu val lie val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arg Thr Ser Pro val Pro Arg Gin Lys Arg Ser lie val val ser Pro 
130 135 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 ~ 155 160 

Lys Val Val Asp Ser Asp Arg Pro Glu Gly Ser Lys Phe Arg Leu Thr 
165 170 175 

Gly Lys Gly val Asp Gin Asp Pro Lys Gly Thr phe Arg He Asn Glu 
180 185 190 

Asn Thr Gly ser Val Ser val Thr Arg Thr Leu Asp Arg Glu Thr lie 
195 200 205 
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Ala Thr Tyr Gin Leu Tyr val Glu Thr Thr Asp Ala ser Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro val Pro Leu Glu val lie val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 
245 250 255 

Gly Ser Pro Thr Gly Thr Thr Val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro Ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp He val Thr val Val Ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp Val Gly Leu Thr Gly Thr Ala Thr Ala Thr He val 
340 345 350 

lie Asp Asp Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr val Glu Glu Gly Ala val Gly val lie val Asn Leu Thr 
370 375 380 

Val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie He Asn Gly Asn Pro Gly Gin ser Phe Glu He His Thr Asn 
405 410 415 

pro Gin Thr Asn Glu Gly Met Leu Ser val val Lys Pro Leu Asp Tyr 
420 425 430 

Glu lie Ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 

Pro Leu val Pro Asp val ser Tyr Gly Pro ser ser Thr Ala Thr val 
450 455 460 

His lie Thr Val Leu Asp Val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

pro Met Met val Thr Lys Gin Glu Asn lie ser val Gly Ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie 
500 505 510 
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Arg Tyr Ser val Tyr Lys Asp Pro Ala Gly Trp Leu Ser lie Asn Pro 
515 520 525 

lie Asn Gly Thr Val Asp Thr Thr Ala val Leu Asp Arg Glu ser Pro 
530 535 540 

Phe val His Asn ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp lie Asn Asp Asn Ala Pro val He Tyr Pro Thr Val Ala Glu val 
580 585 590 

cys Asp Asp Ala Arg Asn Leu ser val val lie Leu Gly Ala Ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Thr val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro He Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Arg Val Gin val Cys ser cys Lys Asn ser Lys val Asp 
675 680 685 

Cys Asn Gly Ala Gly Ala Leu His Leu ser Leu Ser Leu Leu Leu Leu 
690 695 700 

Phe Ser Leu Leu Ser Leu Leu ser Gly Leu 
705 710 

<210> 49 

<211> 2305 

<212> DNA 

<213> mus musculus 

<220> 

<221> CDS 

<222> C109)..(2253) 

<400> 49 

ctggcgaggc atagcctctc ctcaaaggct ggctcccacg gaaaatatgc tcagtgcagc 60 

cgcgtgtgtg aatgcaaacg ccgccaggct ttcttctagt cgggcaag atg cag ccg 117 

Met Gin Pro 
1 

aga act ccg etc acc ctg tgc gtc ctg ctg tec cag gtq etc ctg gtc 165 
Arg Thr Pro Leu Thr Leu cys val Leu Leu ser Gin val Leu Leu val 
5 10 15 

acg tct gca gat gat ctg gag tgc acc cct gga ttc cag egg aaa gtg 213 



BNSDOCID: <WO 20040962 7 2A 2. 1 _> 



WO 2004/096272 PCT/EP2004/004473 

60 

Thr ser Ala Asp Asp Leu Glu cys Thr pro Gly Phe Gin Arg Lys Val 

20 25 30 35 

tta cac ate cac cag cct gec gaa ttc ate gag gac cag cct gtc eta 261 

Leu His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin pro val Leu 

40 45 50 



aac ttg ace ttc aat gac tgc aag ggc aac gag aag ctg cac tac gag 
Asn Leu Thr Phe Asn Asp Cys Lys Gly Asn Glu Lys Leu ms Tyr Glu 
55 60 65 



gtc tea age cca cac ttc aag gtg aac age gac ggc ace tta gtg gc 
val Ser Ser Pro His Phe Lys val Asn ser Asp Gly Thr Leu Val Al 
70 75 80 



etc agg aac ate act gcg gtg ggc agg ace ctg ttt gtc cat gcg agg 
Leu Arg Asn lie Thr Ala vaT Gly Arg Thr Leu Phe Val His Ala Arg 
85 90 95 

act cct cat get gaa gac atg gca gaa etc gtg att gtc ggg ggc aaa 
Thr Pro His Ala Glu Asp Met Ala Glu Leu val He val Gly Gly Lys 
100 105 HO 115 

gac ate cag ggc tec ttg cag gat ate ttt aaa ttt gca agg aca tct 
Asp He Gin Gly Ser Leu Gin Asp He Phe Lys Phe Ala Arg Thr Ser 
120 125 130 

cct gtc cca aga caa aag agg tec att gtg gtg tec ccc ate ttg ate 
pro val Pro Arg Gin Lys Arg ser lie Val Val Ser Pro lie Leu lie 
135 " " 140 145 



cca gag aac cag aga cag ccc ttc ccc aga gat gtc ggc aag gta gtc 
pro Glu Asn Gin Arg Gin Pro phe Pro Arg Asp val Gly Lys val Val 
150 155 160 



309 



get 357 

" a 



405 



453 



501 



549 



597 



645 



693 



741 



789 



gat age gac aga ccc gaa ggg tec aag ttc egg etc acc ggg aag gga 
Asp ser Asp Arg Pro Glu Gly Ser Lys Phe Arg Leu Thr Gly Lys Gly 
165 170 175 

gtg gat caa gac cct aaa gga act ttc aga ate aat gag aac aca ggc 
val Asp Gin Asp Pro Lys Gly Thr Phe Arg He Asn Glu Asn Thr Gly 
180 185 190 195 

agt gtc tec gtg aca egg acc ctg gac aga gaa acg ate get act tat 
ser val Ser val Thr Arg Thr Leu Asp Arg Glu Thr lie Ala Thr Tyr 
200 205 210 

caa ctg tat gtg gaa acc acg gat gee agt ggc aaa act ctg gaa ggg 
Gin Leu Tyr VaT Glu Thr Thr Asp Ala ser Gly Lys Thr Leu Glu Gly 
215 220 225 

cca gtg cct ctg gaa gtc att gtg att gac cag aac gac aac aga ccc 837 
pro val Pro Leu Glu val lie val He Asp Gin Asn Asp Asn Arg Pro 
230 235 240 

ate ttc egg gaa ggc cct tac ate ggc cat gtc atg gaa ggg tea ccc 885 
He Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu Gly Ser Pro 
245 250 255 

aca ggg acc acg gtg atg egg atg aca gcg ttt gat gca gat gac ccg 
Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro 
260 265 270 275 

get act gac aat get etc tgg agg tac aac ate cgt cag cag acg cct 
Ala Thr Asp Asn Ala Leu Trp Arg Tyr Asn lie Arg Gin Gin Thr Pro 
280 285 290 

gac aag cca tct cct aac atg ttc tac ate gat ccc gag aaa gga gac 
asd Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp 
295 300 305 

att gtc acc gtg gtg tea cct gcg ctg ctg gac egg gag act ctg gaa 
lie val Thr val val Ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu 
310 315 320 

aac ccc aag tat gaa ctg ate ate gaa get caa gat atg gca gga ttg 1125 



933 



981 



1029 



1077 
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Asn Pro Lys Tyr Glu Leu lie He Glu Ala Gin Asp Met Ala Gly Leu 
325 330 335 

gat gtc gga ctg aca ggc aca gcc aca gcc acc ate gtg ate gat gac 1173 
asp Val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie val lie Asp Asp 
340 345 350 355 

aaa aat gat cac tea cca aaa ttc acc aag aaa gag ttt caa gcc aga 1221 
Lys Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Arg 
360 365 370 



1269 



1413 



1461 



1509 



gtg gag gag gga get gtg ggg gtc att gtc aac ttg aca gtg gaa gac 
val Glu Glu Gly Ala val Gly val lie Val Asn Leu Thr val Glu Asp 
375 380 385 

aaa gac gac cct acc aca gga gcc tgg agg get gca tac acc ate ate 1317 
Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Aia lyr inr ne xie 
390 395 400 

aat gga aat cct ggg cag age ttc gag ate cac acc aac cca cag acc 1365 
Asn Gly Asn Pro Gly Gin ser Phe Glu lie His Thr Asn Pro Gin Thr 
405 410 415 

aac gag ggc atg etc tct gtg gtc aag ccc ctg gac tat gag ate tct 
Asn Glu Gly Met Leu Ser Val val Lys Pro Leu Asp Tyr Glu He ser 
420 425 430 435 

gcc ttt cac acc ctg ctg ate aaa gtg gag aat gag gac cca ctg gta 
Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp Pro Leu Val 
440 445 450 

ccc gac gtc tec tat ggc ccc age tec acg gca act gtc cac ate aca 
pro Asp val Ser Tyr Gly Pro Ser ser Thr Ala Thr val His lie Thr 
455 460 465 

gtc ctg gat gtc aac gag gga cca gtc ttc tac ccg gac ccc atg atg 1557 
val Leu Asp Val Asn Glu Gly pro val Phe Tyr Pro Asp Pro Met Met 
470 475 480 

gtg act aaa cag gag aac ate tct gtg ggc agt gtg ctg ctg aca gtg 1605 
Val Thr Lys Gin Glu Asn He ser val Gly Ser val Leu Leu Thr Val 
485 490 495 

aat gcc aca gac cca gac tec ctg caa cat caa act ate agg tac tct 1653 
Asn Ala Thr Asp Pro Asp Ser Leu Gin His Gin Thr lie Arg Tyr ser 
500 505 510 515 

ate tac aag gac cca gca ggc tgg ctg agt ate aac ccc ate aat gga 1701 
lie Tyr Lys Asp Pro Ala Gly Trp Leu ser lie Asn Pro lie Asn Gly 
520 525 530 

acg gtg gac acc aca get gtg ttg gac egg gag tec cca ttc gtc cac 
Thr val Asp Thr Thr Ala vaT Leu Asp Arg Glu ser Pro Phe val His 
535 540 545 

aac agt gtg tac acg gcc ctg ttc ctg gcc ate gac agt ggc aac cct 
Asn ser vat Tyr Thr Ala Leu Phe Leu Ala lie Asp ser Gly Asn Pro 
550 555 560 

cct gca act ggc acc ggg act ctg ctg ata acc eta gag gac att aat 
Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp lie Asn 
565 570 575 

gac aac get cct gtc att tac cca act gtg get gag gtc tgc gat gat 
Asp Asn Ala Pro val lie Tyr Pro Thr val Ala Glu val Cys Asp Asp 
580 585 590 595 

gcc aga aac etc age gtg gtc att ctg ggg get teg gac aag gac ctt 1941 
Ala Arg Asn Leu ser val val He Leu Gly Ala Ser Asp Lys Asp Leu 
600 605 610 

cac ccc aac aca gac ccc ttc aag ttt gag att cat aaa cag aca gtc 1989 
His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys Gin Thr Val 
615 620 625 

cct gat aaa gtc tgg aag ate tec aaa ate aac aac acc cac gcc etc 2037 



1749 



1797 



1845 



1893 
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Pro asp Lys val Trp Lys lie ser Lys lie Asn Asn Thr His Ala Leu 
630 635 



Thr 
640 


His 


Ala 


Leu 




aac 
Asn 


ctg 
Leu 


ccc 
pro 


ate 
He 


2085 


ate 
He 


acg 
Thr 


gac 
Asp 


etc 
Leu 
675 


2133 


gac 
Asp 


tgc 
Cys 


aac 
Asn 
690 


ggg 

Gly 


2181 


etc 
Leu 


ttc 
Phe 
705 


tct 
Ser 


etc 
Leu 


2229 



645 ^ "* 650 655 

atg gtg aca gat tea ggg aag cca ccc atg acg aac 
Met val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn 
660 665 670 

aag gtg cag gtg tgc tct tgc aag aac tec aaa gtg 
Lys Val Gin val Cys ser Cys Lys Asn Ser Lys Val 
680 685 

get ggg gee ctg cac etc age etc age ttg ctg ctg etc ttc tct etc 
Ala Gly Ala Leu His Leu ser Leu ser Leu Leu Leu Leu Phe Ser Leu 
695 700 

etc age tta ttg tea ggt ctg tga gaacgacacg cctgaagctt gactcccaag 2283 
Leu Ser Leu Leu ser Gly Leu 
710 

ttgecatage aacaggaaaa ag 2305 

<210> 50 

<211> 714 

<212> PRT 

<213> mus musculus 

<400> 50 

Met Gin Pro Arg Thr Pro Leu Thr Leu Cys val Leu Leu ser Gin val 
15 10 15 

Leu Leu val Thr ser Ala Asp Asp Leu Glu Cys Thr Pro Gly Phe Gin 
20 25 30 

Arq Lys Val Leu His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

pro val Leu Asn Leu Thr Phe Asn Asp Cys Lys Gly Asn Glu Lys Leu 
50 55 60 

His Tyr Glu Val ser ser Pro His Phe Lys val Asn ser Asp Gly Thr 
65 70 75 80 

Leu val Ala Leu Arg Asn lie Thr Ala val Gly Arg Thr Leu Phe Val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie Val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 

Arg Thr Ser Pro val Pro Arg Gin Lys Arg ser lie val val ser Pro 
130 135 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 160 

Lys val val Asp Ser Asp Arg Pro Glu Gly ser Lys Phe Arg Leu Thr 
165 170 175 
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Gly Lys Gly Val Asp Gin Asp Pro Lys Gly Thr Phe Arg lie Asn Glu 
180 185 190 



Asn Thr Gly Ser val ser val Thr Arg Thr Leu Asp Arg Glu Thr lie 
195 200 205 



Ala Thr Tyr Gin Leu Tyr val Glu Thr Thr Asp Ala Ser Gly Lys Thr 
210 215 220 



Leu Glu Gly Pro val Pro Leu Glu val lie val lie Asp Gin Asn Asp 
225 230 235 240 



Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His Val Met Glu 
245 250 255 



Gly ser Pro Thr Gly Thr Thr Val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 



Asp Asp Pro Ala Thr Asp Asn Ala Leu Trp Arg Tyr Asn lie Arg Gin 
275 280 285 



Gin Thr Pro Asp Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 



Lys Gly Asp He val Thr val Val ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 



Thr Leu Glu Asn Pro Lys Tyr Glu Leu He He Glu Ala Gin Asp Met 
325 330 335 



Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie val 
340 345 350 



lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 



Gin Ala Arg val Glu Glu Gly Ala val Gly val lie val Asn Leu Thr 
370 375 380 



val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 



Thr lie lie Asn Gly Asn Pro Gly Gin ser Phe Glu lie His Thr Asn 
405 410 415 



Pro Gin Thr Asn Glu Gly Met Leu ser val val Lys Pro Leu Asp Tyr 
420 425 430 



Glu lie ser Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp 
435 440 445 



Pro Leu Val Pro Asp Val Ser Tyr Gly Pro Ser Ser Thr Ala Thr Val 
450 455 460 



His lie Thr val Leu Asp val Asn Glu Gly pro val Phe Tyr Pro Asp 



465 



470 



475 



480 
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Pro Met Met Val Thr Lys Gin Glu Asn lie Ser Val Gly Ser Val Leu 
485 490 495 

Leu Thr Val Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr He 
500 505 510 

Arg Tyr Ser lie Tyr Lys Asp Pro Ala Gly Trp Leu ser lie Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe val His Asn ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp Ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp He Asn Asp Asn Ala Pro val lie Tyr Pro Thr val Ala Glu val 
580 585 590 

cys Asp Asp Ala Arg Asn Leu Ser val val lie Leu Gly Ala Ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Thr Val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 " 635 640 

His Ala Leu val Ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met Val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Lys Val Gin val Cys Ser Cys Lys Asn Ser Lys val Asp 
675 680 685 

cys Asn Gly Ala Gly Ala Leu His Leu ser Leu Ser Leu Leu Leu Leu 
690 695 700 

Phe ser Leu Leu ser Leu Leu Ser Gly Leu 
705 710 

<210> 51 

<211> 2420 

<212> DNA 

<213> mus musculus 

<220> 

<221> CDS 

<222> (224) . . (2365) 

<400> 51 

aaaacgaggg agcgttatga aggaatccgt cttgtaaagc cattggtcct ggtcatcagc 60 
cgctacccaa tgctttcgcg atgctgccgc tgatctattt gggaagttgg ctggctggcg 120 
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aggcagagcc tctcctcaaa ggctggctcc cacggaaaat atgctcagtg cagccgcgtg 180 

tgtgaatgca aacgccgcca ggcgcttctt ctagtcgggc aag atg cag ccg aga 235 

Met Gin Pro Arg 
1 

act ccg etc acc ctg tgc gtc ctg ctg tec cag gtg etc ctg gtc acg 283 

Thr pro Leu Thr Leu Cys val Leu Leu ser Gin VaT Leu Leu val Thr 
5 10 15 20 

tct gca gat gat ctg gag tgc acc cct gga ttc cag egg aaa gtg tta 331 
ser Ala Asp Asp Leu Glu cys Thr Pro Gly Phe Gin Arg Lys Val Leu 
25 30 35 

cac ate cac cag cct gee gaa ttc ate gag gac cag cct gtc eta aac 379 
His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin Pro val Leu Asn 
40 45 50 

ttg acc ttc aat gac tgc aag ggc aac gag aag ctg cac tac gag gtc 427 
Leu Thr Phe Asn Asp Cys Lys Gly Asn Glu Lys Leu His Tyr Glu val 
55 60 65 

tea age cca cac ttc aag gtq aac age gac gqc acc tta gtq get etc 475 
ser Ser Pro His Phe Lys val Asn Ser Asp Gly Thr Leu val Ala Leu 
70 75 80 

agg aac ate act gcg gtq gqc agg acc ctg ttt gtc cat gcg agg act 523 
Arg Asn lie Thr Ala vaT Gly Arg Thr Leu Phe val His Ala Arg Thr 
85 90 95 100 

cct cat get gaa gac atg gca gaa etc gtq att gtc ggg gqc aaa gac 571 
pro His Ala Glu Asp Met Ala Glu Leu val He val Gly Gly Lys Asp 
105 110 115 

ate cag gqc tec ttg cag gat ate ttt aaa ttt gca agg aca tct cct 619 
lie Gin Gly Ser Leu Gin Asp lie Phe Lys Phe Ala Arg Thr Ser Pro 
120 125 130 

gtc cca aga caa aag agg tec att gtq gtq tec ccc ate ttg ate cca 667 
Val Pro Arg Gin Lys Arg ser lie Val val Ser Pro lie Leu lie Pro 
135 ~ 140 145 

gag aac cag aga cag ccc ttc ccc aga gat gtc gqc aag gta gtc gat 715 
Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly Lys val val Asp 
150 155 ~ 160 

age gac aga ccc gaa ggg tec aag ttc egg etc acc ggg aag gga gtg 763 
ser Asp Arg Pro Glu Gly Ser Lys Phe Arg Leu Thr Gly Lys Gly val 
165 170 175 180 

gat caa gac cct aaa gga act ttc aga ate aat gag aac aca ggc agt 811 
Asp Gin Asp pro Lys Gly Thr Phe Arg lie Asn Glu Asn Thr Gly Ser 
185 190 195 

gtc tec gtq aca egg acc ctg gac aga gaa acg ate get act tat caa 859 
Val Ser Val Thr Arg Thr Leu Asp Arg Glu Thr lie Ala Thr Tyr Gin 
200 205 210 

ctg tat gtg gaa acc acg gat gec agt ggc aaa act ctg gaa ggg cca 907 
Leu Tyr val Glu Thr Thr Asp Ala ser Gly Lys Thr Leu Glu Gly pro 
215 220 225 

gtg cct ctg gaa gtc att gtg att gac cag aac gac aac aga ccc ate 955 
val Pro Leu Glu val lie VaT lie Asp Gin Asn Asp Asn Arg pro lie 
230 235 240 

ttc egg gaa ggc cct tac ate ggc cat gtc atg gaa ggg tea ccc aca 1003 
Phe Arg Glu Gly Pro Tyr He Gly His Val Met Glu Gly Ser Pro Thr 
245 ~* 250 255 260 

ggg acc acg gtg atg egg atg aca gcg ttt gat gca gat gac ccg get 1051 
Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala 
265 270 275 

act gac aat get etc ctg agg tac aac ate cgt cag cag acg cct gac 1099 
Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin Gin Thr Pro Asp 
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280 285 290 

aag cca tct cct aac atg ttc tac ate gat ccc gag aaa gga gac att 1147 
Lys Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie 
295 300 305 

gtc acc gtg gtg tea cct gcg ctg ctg gac egg gag act ctg gaa aac 
Val Thr val VaT ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn 
310 315 320 



1195 



1243 



1291 



1339 



1387 



ccc aag tat gaa ctg ate ate gaa get caa gat atg gca gga ttg gat 
Pro Lys Tyr Glu Leu He He Glu Ala Gin Asp Met Ala Gly Leu Asp 
325 330 335 340 

gtc gga ctg aca ggc aca gee aca gee acc ate gtg ate gat gac aaa 
Val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie vaT He Asp Asp Lys 
345 350 355 

aat gat cac tea cca aaa ttc acc aag aaa gag ttt caa gee aca gtg 
Asn Asp His ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Thr val 
360 365 370 

qag gag gga get gtg ggg gtc att gtc aac ttg aca gtg gaa gac aaa 
Glu Glu Gly Ala val Gly val lie val Asn Leu Thr val Glu Asp Lys 
375 380 385 

gac gac cct acc aca gga gee tgg agg get gca tac acc ate ate aat 1435 
Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr lie lie Asn 
390 395 400 

qqa aat cct ggg cag age ttc gag ate cac acc aac cca cag acc aac 
Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn Pro Gin Thr Asn 
405 410 415 420 

gag ggc atg etc tct gtg gtc aag ccc ctg gac tat gag ate tct gee 
Glu Gly Met Leu ser val val Lys Pro Leu Asp Tyr Glu lie ser Ala 
425 430 435 

ttt cac acc ctg ctg ate aaa gtg gag aat gag gac cca ctg gta ccc 
Phe His Thr Leu Leu lie Lys Val Glu Asn Glu Asp Pro Leu val Pro 
440 445 450 

gac gtc tec tat ggc ccc age tec acg gca act gtc cac ate aca gtc 
asp val ser Tyr Gly Pro Ser ser Thr Ala Thr val His He Thr val 
455 460 465 

ctg gat gtc aac gag gga cca gtc ttc tac ccg gac ccc atg atg gtg 
Leu Asp val Asn Glu Gly Pro Val Phe Tyr Pro Asp Pro Met Met val 
470 475 480 

act aaa cag gag aac ate tct gtg ggc agt gtg ctg ctg aca gtg aat 
Thr Lys Gin Glu Asn He ser val Gly ser VaT Leu Leu Thr val Asn 
485 490 495 500 

qcc aca gac cca gac tec ctg caa cat caa act ate agg tac tct ate 1771 
Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr He Arg Tyr ser lie 
505 510 515 

tac aag gac cca gca ggc tgg ctg agt ate aac ccc ate aat gga acg 
Tyr Lys Asp Pro Ala Gly Trp Leu ser lie Asn Pro lie Asn Gly Thr 
520 525 530 

gtg gac acc aca get gtg ttg gac egg gag tec cca ttc gtc cac aac 
val Asp Thr Thr Ala Val Leu Asp Arg Glu ser Pro Phe val His Asn 
535 540 545 

agt gtg tac acg gee ctg ttc ctg gee ate gac agt ggc aac cct cct 
ser val Tyr Thr Ala Leu Phe Leu Ala He Asp Ser Gly Asn pro Pro 
550 555 560 

qca act ggc acc ggg act ctg ctg ata acc eta gag gac att aat gac 
Ala Thr Gly Thr Gly Thr Leu Leu He Thr Leu Glu Asp lie Asn Asp 
565 570 575 580 

aac get cct gtc att tac cca act gtg get gag gtc tgc gat gat gee 
Asn Ala Pro val lie Tyr Pro Thr Val Ala Glu val cys Asp Asp Ala 



1483 



1531 



1579 



1627 



1675 



1723 



1819 



1867 



1915 



1963 



2011 
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585 590 595 

aga aac etc age gtq gtc att ctg gqg get teg gac aag gac ctt cac 2059 
Arg Asn Leu Ser val val lie Leu Gly Ala Ser Asp Lys Asp Leu His 
600 605 610 

ccc aac aca gac ccc ttc aag ttt gag att cat aaa cag aca gtc cct 2107 
pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys Gin Thr val Pro 
615 620 625 

gat aaa gtc tgg aag ate tec aaa ate aac aac ace cac gee etc gtq 2155 
Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr His Ala Leu Val 
630 635 640 

age ctt ctt cag aat ctg aac aag gca aac tac aac ctg ccc ate atg 2203 
ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro lie Met 
645 650 655 660 

gtq aca gat tea gqg aag cca ccc atg acg aac ate acg gac etc agg 2251 
Val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie Thr Asp Leu Arg 
665 670 675 

gtq cag gtq tgc tct tgc aag aac tec aaa gtq gac tgc aac gqg get 2299 
val Gin val cys ser cys Lys Asn Ser Lys Val Asp cys Asn Gly Ala 
680 685 690 

gqg gee ctg cac etc age etc age ttg ctg ctg etc ttc tct etc etc 2347 
Gly Ala Leu His Leu ser Leu Ser Leu Leu Leu Leu Phe Ser Leu Leu 
695 700 705 

age tta ttg tea gqt ctg tgagaacgac aegectgaag cttgactccc 2395 
ser Leu Leu Ser Gly Leu 
710 

aagttgccat agcaacagga aaaag 2420 

<210> 52 

<211> 714 

<212> PRT 

<213> mus musculus 

<400> 52 

Met Gin Pro Arg Thr Pro Leu Thr Leu Cys val Leu Leu ser Gin val 
15 10 15 

Leu Leu val Thr Ser Ala Asp Asp Leu Glu cys Thr Pro Gly Phe Gin 
20 25 30 

Arg Lys val Leu His He His Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

Pro val Leu Asn Leu Thr Phe Asn Asp Cys Lys Gly Asn Glu Lys Leu 
50 55 60 

His Tyr Glu val ser ser Pro His Phe Lys val Asn ser Asp Gly Thr 
65 70 75 80 

Leu val Ala Leu Arg Asn He Thr Ala Val Gly Arg Thr Leu Phe Val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie Val 
100 105 110 

Gly Gly Lys Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala 
115 120 125 
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Arg Thr ser Pro Val Pro Arg Gin Lys Arg ser lie val val ser Pro 
130 135 140 

lie Leu He Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 155 160 

Lys val val Asp Ser Asp Arg pro Glu Gly ser Lys Phe Arg Leu Thr 
165 170 175 

Gly Lys Gly val Asp Gin Asp Pro Lys Gly Thr Phe Arg lie Asn Glu 
180 185 190 

Asn Thr Gly Ser val Ser Val Thr Arg Thr Leu Asp Arg Glu Thr lie 
195 200 205 

Ala Thr Tyr Gin Leu Tyr val Glu Thr Thr Asp Ala Ser Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro val Pro Leu Glu val lie val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg pro lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 
245 250 255 

Gly Ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro Ser pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp lie val Thr val val Ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Val 
340 345 350 

lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Thr val Glu Glu Gly Ala Val Gly Val lie val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr He lie Asn Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn 
405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu ser val val Lys Pro Leu Asp Tyr 
420 425 430 
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Glu He ser Ala Phe His Thr Leu Leu He Lys val Glu Asn Glu asp 
435 440 445 

Pro Leu val Pro Asp val ser Tyr Gly Pro ser ser Thr Ala Thr val 
450 455 460 

His lie Thr Val Leu Asp val Asn Glu Gly Pro Val Phe Tyr Pro Asp 
465 470 475 480 

Pro Met Met Val Thr Lys Gin Glu Asn He ser val Gly ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr He 
500 505 510 

Arg Tyr Ser lie Tyr Lys Asp Pro Ala Gly Trp Leu Ser He Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala Val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe val His Asn ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser 
545 550 555 560 

Gly Asn pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu 
565 570 575 

Asp lie Asn Asp Asn Ala Pro val He Tyr Pro Thr val Ala Glu val 
580 585 590 

Cys Asp Asp Ala Arg Asn Leu Ser val val He Leu Gly Ala Ser asd 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Thr val Pro Asp Lys Val Trp Lys He Ser Lys He Asn Asn Thr 
^25 630 635 640 

His Ala Leu val Ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met Val Thr Asp Ser Gly Lys Pro Pro Met Thr Asn lie 
660 665 670 

Thr Asp Leu Arg val Gin Val cys ser Cys Lys Asn ser Lys val Asp 
675 680 685 

cys Asn Gly Ala Gly Ala Leu His Leu ser Leu ser Leu Leu Leu Leu 
690 695 700 

Phe Ser Leu Leu ser Leu Leu ser Gly Leu 
705 710 

<210> 53 

<211> 2305 

<212> DNA 

<213> mus musculus 
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<220> 

<221> CDS 

<222> (109).. (2250) 

<400> 53 

ctggcgaggc atagcctctc ctcaaaggct ggctcccacg gaaaatatgc tcagtgcagc 60 

cgcgtgtgtg aatgcaaacg ccgccaggct ttcttctagt cgggcaag atg cag ccg 117 

Met Gin Pro 
1 

aga act ccg etc acc ctg tgc gtc ctg ctg tec cag gtg etc ctg gtc 165 
Arg Thr Pro Leu Thr Leu cys val Leu Leu Ser Gin Vai Leu Leu val 
5 10 15 

acg tct gca gat gat ctg gag tgc acc cct gga ttc cag egg aaa gtg 213 
Thr ser Ala Asp Asp Leu Glu cys Thr Pro Gly Phe Gin Arg Lys val 
20 25 * 30 35 

tta cac ate cac cag cct gec gaa ttc ate gag gac cag cct gtc eta 261 
Leu His lie His Gin pro Ala Glu Phe lie Glu Asp Gin Pro val Leu 
40 45 50 

aac ttg acc ttc aat gac tgc aag ggc aac gag aag ctg cac tac gag 309 
Asn Leu Thr Phe Asn Asp Cys Lys Gly Asn Glu Lys Leu His Tyr Glu 
55 60 65 

gtc tea age cca cac ttc aag gtg aac age gac ggc acc tta gtg get 357 
val Ser ser Pro His Phe Lys Val Asn ser Asp Gly Thr Leu val Ala 
70 75 80 

etc agg aac ate act gcg gtg ggc agg acc ctg ttt gtc cat gcg agg 405 
Leu Arg Asn lie Thr Ala val Gly Arg Thr Leu Phe val His Ala Arg 
85 90 95 

act cct cat get gaa gac atg gca gaa etc gtg att gtc ggg ggc aaa 453 
Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie val Gly Gly Lys 
100 105 110 115 

gac ate cag ggc tec ttg cag gat ate ttt aaa ttt gca agg aca tct 501 
Asp lie Gin Gly ser Leu Gin Asp lie Phe Lys Phe Ala Arg Thr ser 
120 125 130 

cct gtc cca aga caa aag agg tec att gtg gtg tec ccc ate ttg ate 549 
Pro val Pro Arg Gin Lys Arg Ser lie val val Ser Pro lie Leu He 
135 140 145 

cca gag aac cag aga cag ccc ttc ccc aga gat gtc ggc aag gta gtc 597 
Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly Lys val val 
150 " 155 160 

gat age gac aga ccc gaa ggg tec aag ttc egg etc acc ggg aag gga 645 
Asp ser Asp Arg Pro Glu Gly ser Lys Phe Arg Leu Thr Gly Lys Gly 
165 170 175 

gtg gat caa gac cct aaa gga act ttc aga ate aat gag aac aca ggc 693 
Val Asp Gin Asp Pro Lys Gly Thr Phe Arg lie Asn Glu Asn Thr Gly 
180 185 190 195 

agt gtc tec gtg aca egg acc ctg gac aga gaa acg ate get act tat 741 
ser val ser val Thr Arg Thr Leu Asp Arg Glu Thr lie Ala Thr Tyr 
200 205 210 

caa ctg tat gtg gaa acc acg gat gee agt ggc aaa act ctg gaa ggg 789 
Gin Leu Tyr val Glu Thr Thr Asp Ala Ser Gly Lys Thr Leu Glu Gly 
215 220 225 

cca gtg cct ctg gaa gtc att gtg att gac cag aac gac aac aga ccc 837 
pro val pro Leu Glu val lie val lie Asp Gin Asn Asp Asn Arg Pro 
230 235 240 

ate ttc egg gaa ggc cct tac ate ggc cat gtc atg gaa ggg tea ccc 885 
lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu Gly Ser Pro 
245 250 255 
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aca ggg acc acg gtg atg egg atg aca gcg ttt gat gca gat gac ccq 933 
Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp pro 
260 265 270 275 

get act gac aat get etc tgg agg tac aac ate cgt cag cag acq cct 981 
Ala Thr Asp Asn Ala Leu Trp Arg Tyr Asn He Arg Gin Gin Thr Pro 
280 285 290 

gac aag cca tct cct aac atg ttc tac ate gat ccc gag aaa gga gac 1029 
Asp Lys Pro Ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly asd 
295 300 305 

S*? 2£ c gt 9 gt 9 tca cct 9cg ctg ctg gac egg gag act ctg gaa 1077 
lie val Thr val Val Ser Pro Ala Leu Leu Asp Arg Glu Thr LeS Glu 
310 315 320 

aac ccc aag tat gaa ctg ate ate gaa get caa gat atg gca gga ttg 1125 
Asn Pro Lys Tyr Glu Leu He He Glu Ala Gin Asp Met Ala Gly Leu 
325 330 335 

gat gtc gga ctg aca ggc aca gee aca gec acc ate gtg ate gat gac 1173 
Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie val lie Asp Asp 
340 345 350 355 

aaa aat gat cac tca cca aaa ttc acc aag aaa gag ttt caa gee aga 1221 
Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe Gin Ala Arq 
360 365 370 



gtg gag gag gga get gtg ggg gtc att gtc aac ttg aca gtg gaa gac 
val Glu Glu Gly Ala Val Gly val lie val Asn Leu Thr val Glu Asp 
375 380 385 



1269 



aaa gac gac cct acc aca gga gee tgg agg get gca tac acc ate ate 1317 
Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr Thr He lie 
390 395 400 

aat gga aat cct ggg cag age ttc gag ate cac acc aac cca cag acc 1365 
Asn Gly Asn Pro Gly Gin ser Phe Glu He His Thr Asn pro Gin Thr 
405 410 415 

aac gag ggc atg etc tct gtg gtc aag ccc ctg gac tat gag ate tct 1413 
Asn Glu Gly Met Leu Ser val Val Lys Pro Leu Asp Tyr Glu lie ser 
420 425 430 435 

gee ttt cac acc ctg ctg ate aaa gtg gag aat gag gac cca ctg gta 1461 
Ala Phe His Thr Leu Leu lie Lys val Glu Asn Glu Asp Pro Leu val 
440 445 450 

ccc gac gtc tec tat ggc ccc age tec acg gca act gtc cac ate aca 1509 
pro Asp val ser Tyr Gly Pro Ser Ser Thr Ala Thr val His He Thr 
455 460 465 

gtc ctg gat gtc aac gag gga cca gtc ttc tac ccg gac ccc atg atg 1557 
Val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp Pro Met Met 
470 475 480 

8*9 ? aa c ? g g ? g aac a ? c tct gt 9 9gc agt gtg ctg ctg aca gtg 1605 
val Thr Lys Gin Glu Asn lie Ser val Gly ser val Leu Leu Thr val 
485 490 495 

aat gee aca gac cca gac tec ctg caa cat caa act ate agg tac tct 1653 
Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr lie Arg Tyr ser 
500 505 510 515 

ate tac aag gac cca gca ggc tgg ctg agt ate aac ccc ate aat gga 1701 
lie Tyr Lys Asp Pro Ala Gly Trp Leu ser He Asn Pro He Asn Gly 
520 525 530 

acg gtg gac acc aca get gtg ttg gac egg gag tec cca ttc gtc cac 1749 
Thr val Asp Thr Thr Ala val Leu Asp Arg Glu ser Pro Phe val His 
535 540 545 

ac« ci^ 8*9 i ac ^u g g ? c ctg Z l c ctg g ? c a ? c gac agt g 9 c aac cct 1797 
Asn ser val Tyr Thr Ala Leu Phe Leu Ala He Asp Ser Gly Asn Pro 

550 555 560 



BNSDOCID: <WO 2004096272A2_L> 



WO 2004/096272 PCT/EP2004/004473 

72 



cct gca act ggc acc ggg act ctg ctg ata acc eta gag gac att aat 

Pro Ala Thr Gly Thr Gly Thr Leu Leu lie Thr Leu Glu Asp lie Asn 
565 570 575 

gac aac get cct gtc att tac cca act gtq get gag gtc tgc gat gat 

Asp Asn Ala Pro val lie Tyr Pro Thr val Ala Glu val Cys Asp Asp 

580 585 590 595 

gec aga aac etc age gtg gtc att ctg ggg get teg gac aag gac ctt 

Ala Arg Asn Leu Ser Val val lie Leu Gly Ala Ser Asp Lys Asg Leu 



1845 



1893 



1941 



2085 



2133 



2181 



2229 



cac ccc aac aca gac ccc ttc aag ttt gag att cat aaa cag aca gtc 1989 
His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys Gin Thr val 
615 620 625 

cct gat aaa gtc tgg aag ate tec aaa ate aac aac acc cac gee etc 2037 
Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr His Ala Leu 
630 635 640 

qtq age ctt ctt cag aat ctg aac aag gca aac tac aac ctg ccc ate 
val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn Leu Pro lie 
645 650 655 

atq gtq aca gat tea ggg aag cca ccc atg acg aac ate acg gac etc 
Met Val Thr Asp ser Gly Lys Pro Pro Met Thr Asn lie Thr Asp Leu 
660 665 670 675 

aaq gtg cag gtg tgc tct tgc aag aac tec aaa gtq gac tgc aac ggg 
Lys val Gin val cys Ser cys Lys Asn Ser Lys val Asp Cys Asn Gly 
680 685 690 

get ggg gee ctg cac etc age etc age ttg ctg ctg etc ttc tct etc 
Ala Gly Ala Leu His Leu Ser Leu Ser Leu Leu Leu Leu Phe Ser Leu 
695 700 705 

etc age tta ttg tea ggt ctg tgagaacgac aegectgaag cttgactccc 2280 
Leu ser Leu Leu ser Gly Leu 
710 

aagttgccat agcaacagga aaaag 2305 

<210> 54 

<211> 714 

<212> PRT 

<213> mus musculus 

<400> 54 

Met Gin Pro Arg Thr Pro Leu Thr Leu Cys val Leu Leu ser Gin val 
15 10 15 

Leu Leu val Thr ser Ala Asp Asp Leu Glu Cys Thr Pro Gly Phe Gin 
20 25 30 

Arg Lys Val Leu His lie His Gin Pro Ala Glu Phe lie Glu Asp Gin 
35 40 45 

Pro val Leu Asn Leu Thr Phe Asn Asp cys Lys Gly Asn Glu Lys Leu 
50 55 60 

His Tyr Glu val Ser Ser Pro His Phe Lys Val Asn Ser Asp Gly Thr 
65 70 75 80 

Leu val Ala Leu Arg Asn He Thr Ala val Gly Arg Thr Leu Phe val 
85 90 95 

His Ala Arg Thr Pro His Ala Glu Asp Met Ala Glu Leu val lie val 
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100 105 110 

Gly Gly Lys Asp lie Gin Gly ser Leu Gin Asp He Phe Lys Phe Ala 
115 120 125 

Arg Thr ser Pro Val Pro Arg Gin Lys Arg ser lie val val Ser Pro 
130 135 140 

lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp val Gly 
145 150 ~ 155 160 

Lys val val Asp ser Asp Arg Pro Glu Gly Ser Lys Phe Arg Leu Thr 
lb* 170 175 

Gly Lys Gly Val Asp Gin Asp Pro Lys Gly Thr Phe Arg lie Asn Glu 
180 185 190 

Asn Thr Gly ser val Ser Val Thr Arg Thr Leu Asp Arg Glu Thr lie 
195 200 205 

Ala Thr Tyr Gin Leu Tyr val Glu Thr Thr Asp Ala ser Gly Lys Thr 
210 215 220 

Leu Glu Gly Pro val Pro Leu Glu val He Val lie Asp Gin Asn Asp 
225 230 235 240 

Asn Arg Pro lie Phe Arg Glu Gly Pro Tyr lie Gly His val Met Glu 
245 250 255 

Gly ser Pro Thr Gly Thr Thr val Met Arg Met Thr Ala Phe Asp Ala 
260 265 270 

Asp Asp Pro Ala Thr Asp Asn Ala Leu Trp Arg Tyr Asn lie Arg Gin 
275 280 285 

Gin Thr Pro Asp Lys Pro Ser Pro Asn Met Phe Tyr lie Asp Pro Glu 
290 295 300 

Lys Gly Asp lie val Thr val val Ser Pro Ala Leu Leu Asp Arg Glu 
305 310 315 320 

Thr Leu Glu Asn Pro Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met 
325 330 335 

Ala Gly Leu Asp val Gly Leu Thr Gly Thr Ala Thr Ala Thr lie val 
340 345 350 

lie Asp Asp Lys Asn Asp His Ser Pro Lys Phe Thr Lys Lys Glu Phe 
355 360 365 

Gin Ala Arg val Glu Glu Gly Ala val Gly Val lie val Asn Leu Thr 
370 375 380 

val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala Trp Arg Ala Ala Tyr 
385 390 395 400 

Thr lie lie Asn Gly Asn Pro Gly Gin Ser Phe Glu lie His Thr Asn 
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405 410 415 

Pro Gin Thr Asn Glu Gly Met Leu ser val Val Lys Pro Leu Asp Tyr 
420 425 430 

Glu He ser Ala Phe His Thr Leu Leu He Lys val Glu Asn Glu Asp 
435 440 445 

pro Leu val Pro Asp Val Ser Tyr Gly Pro Ser Ser Thr Ala Thr Val 
450 455 460 

His lie Thr val Leu Asp val Asn Glu Gly Pro val Phe Tyr Pro Asp 
465 470 475 480 

pro Met Met val Thr Lys Gin Glu Asn lie ser val Gly Ser val Leu 
485 490 495 

Leu Thr val Asn Ala Thr Asp Pro Asp ser Leu Gin His Gin Thr lie 
500 505 510 

Arg Tyr ser He Tyr Lys Asp Pro Ala Gly Trp Leu ser lie Asn Pro 
515 520 525 

lie Asn Gly Thr val Asp Thr Thr Ala val Leu Asp Arg Glu Ser Pro 
530 535 540 

Phe val His Asn Ser val Tyr Thr Ala Leu Phe Leu Ala lie Asp ser 
545 550 555 560 

Gly Asn Pro Pro Ala Thr Gly Thr Gly Thr Leu Leu He Thr Leu Glu 
565 570 575 

Asp He Asn Asp Asn Ala Pro val lie Tyr Pro Thr val Ala Glu val 
580 585 590 

cys Asp Asp Ala Arg Asn Leu Ser val val lie Leu Gly Ala Ser Asp 
595 600 605 

Lys Asp Leu His Pro Asn Thr Asp Pro Phe Lys Phe Glu lie His Lys 
610 615 620 

Gin Thr val Pro Asp Lys val Trp Lys lie Ser Lys lie Asn Asn Thr 
625 630 635 640 

His Ala Leu val ser Leu Leu Gin Asn Leu Asn Lys Ala Asn Tyr Asn 
645 650 655 

Leu Pro lie Met val Thr Asp ser Gly Lys Pro Pro Met Thr Asn He 
660 665 670 

Thr Asp Leu Lys val Gin Val cys Ser cys Lys Asn ser Lys val Asp 
675 680 685 

Cys Asn Gly Ala Gly Ala Leu His Leu ser Leu Ser Leu Leu Leu Leu 
y 690 695 700 

Phe ser Leu Leu ser Leu Leu Ser Gly Leu 
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75 



705 



710 



<210> 55 

<211> 103 

<212> PRT 

<213> homo sapiens 

<400> 55 

Ser Pro lie Leu lie Pro Glu Asn Gin Arg Gin Pro Phe Pro Arg Asp 
1 5 10 15 



val Gly Lys val val Asp Ser Asp Arg Pro Glu Arg ser Lys Phe Arg 
20 25 30 



Leu Thr Gly Lys Gly val Asp Gin Glu Pro Lys Gly lie Phe Arg lie 
35 40 45 



Asn Glu Asn Thr Gly ser val Ser val Thr Arg Thr Leu Asp Arg Glu 
50 55 60 



val He Ala val Tyr Gin Leu Phe val Glu Thr Thr Asp Val Asn Gly 
65 70 75 80 



Lys Thr Leu Glu Gly Pro val Pro Leu Glu val He val lie Asp Gin 
85 90 95 



Asn Asp Asn Arg Pro lie Phe 
100 



<210> 56 

<211> 118 

<212> PRT 

<213> homo sapiens 

<40O> 56 

Arg Glu Gly Pro Tyr lie Gly His Val Met Glu Gly ser Pro Thr Gly 
1 5 10 15 



Thr Thr val Met Arg Met Thr Ala Phe Asp Ala Asp Asp Pro Ala Thr 
20 25 30 



Asp Asn Ala Leu Leu Arg Tyr Asn lie Arg Gin Gin Thr Pro Asp Lys 
35 40 45 



Pro ser Pro Asn Met Phe Tyr lie Asp Pro Glu Lys Gly Asp lie val 
50 55 60 



Thr val Val Ser Pro Ala Leu Leu Asp Arg Glu Thr Leu Glu Asn Pro 
65 70 75 80 



Lys Tyr Glu Leu lie lie Glu Ala Gin Asp Met Ala Gly Leu Asp Val 
85 90 95 



Gly Leu Thr Gly Thr Ala Thr Ala Thr lie Met lie Asp Asp Lys Asn 
100 105 110 



Asp His ser pro Lys Phe 



115 



BNSDOCID: <WO. 



2O04O96272A2J_> 



WO 2004/096272 PCT/EP2004/004473 

76 

<210> 57 

<211> 114 

<212> PRT 

<213> homo sapiens 

<400> 57 

Thr Lys Lys Glu Phe Gin Ala Thr val Glu Glu Gly Ala val Gly val 
15 10 15 

lie val Asn Leu Thr Val Glu Asp Lys Asp Asp Pro Thr Thr Gly Ala 
20 25 30 

Trp Arg Ala Ala Tyr Thr lie He Asn Gly Asn Pro Gly Gin ser Phe 
35 40 45 

Glu lie His Thr Asn Pro Gin Thr Asn Glu Gly Met Leu Ser val val 
50 55 60 

Lys Pro Leu Asp Tyr Glu lie Ser Ala Phe His Thr Leu Leu lie Lys 
65 70 75 80 

val Glu Asn Glu Asp Pro Leu val Pro Asp val ser Tyr Gly Pro Ser 
85 90 95 

ser Thr Ala Thr val His lie Thr val Leu Asp val Asn Glu Gly Pro 
100 105 110 

val Phe 



<210> 58 

<211> 108 

<212> PRT 

<213> homo sapiens 

<400> 58 

Tyr Pro Asp Pro Met Met val Thr Arg Gin Glu Asp Leu Ser val Gly 
15 10 15 

Ser val Leu Leu Thr Val Asn Ala Thr Asp Pro Asp ser Leu Gin His 
20 25 30 

Gin Thr lie Arg Tyr ser val Tyr Lys Asp Pro Ala Gly Trp Leu Asn 
35 40 45 

lie Asn Pro lie Asn Gly Thr Val Asp Thr Thr Ala Val Leu Asp Arg 
50 55 60 

Glu ser Pro Phe val Asp Asn ser val Tyr Thr Ala Leu Phe Leu Ala 
65 70 75 80 

lie Asp Ser Gly Asn pro Pro Ala Thr Gly Thr Gly Thr Leu Leu lie 
85 90 95 

Thr Leu Glu Asp val Asn Asp Asn Ala Pro Phe lie 
100 105 

<210> 59 
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<211> 95 

<212> PRT 

<213> homo sapiens 

<400> 59 

Tyr Pro Thr Val Ala Glu Val cys Asp Asp Ala Lys Asn Leu ser val 
1 5 10 15 

Val He Leu Gly Ala ser Asp Lys Asp Leu His Pro Asn Thr Asp Pro 
20 25 30 

Phe Lys Phe Glu lie His Lys Gin Ala val Pro Asp Lys val Trp Lys 
35 40 45 

lie ser Lys He Asn Asn Thr His Ala Leu val ser Leu Leu Gin Asn 
50 55 60 

Leu Asn Lys Ala Asn Tyr Asn Leu Pro He Met Val Thr Asp Ser Gly 
65 70 75 80 

Lys Pro Pro Met Thr Asn lie Thr Asp Leu Arg val Gin val Cys 
85 90 ~ 95 
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